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(54) Title: METHOD OF COMMUNICATION CHANNEL MONITORING USING PARITY BITS 
(57) Abstract 

A method for monitoring at least one telephony communica- 
tion n-bit channel, wherein one of the bits is a parity bit, includes 
sampling the parity bit of the n-bit channel. A probable bit error 
rate is derived from the sampling of the parity bit. The probable 
bit error rate can be compared to a p re-determined bit error rate 
value to determine if the at least one telephony communication 
n-bit channel is corrupted. If the at least one telephony com- 
munication n-bit channel is corrupted, the at least one telephony 
communication n-bit channel is re-allocated to an uncorrupted and 
unallocated telephony communication n-bit channel. Further, at 
least one unallocated telephony communication channel can be 
periodically monitored and error data accumulated to indicate the 
quality, thereof. 
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\1 #3! 



c 



1 



£ sai AI^M^J SOMA 2L0IQ. MQ ^AHoKWfe, B §SS £Hy^| £ 

UEiUOil Stt 30IP. 



?r§0ILr Ar^OilAI ffOr^ 4= ZL= 27m §S AIHI^SS H3]bl2 ££^ b!P£ Aib|^2|- 2£F 
Albl^: SOI 2iQ. §M A1H|£££ Sir Albl^OO S^?S Ar^ai-OJ 0 r ^ «!e!5KHI Ol^Oi 

Al = CI All miOIH S£0| SIQ. OOI01AI a»(telephw)EKil ^5 1— 3£ Sir Albl^Sr PA| 
1 010IE1 Aidl^ SttfiJO. 

aaa- bip* assj ais ci-mcb, crew aasr mast ais b-ei ^tuscf. mm 

MB, 3» gSS blP2 <MS:Di| CHt^ CHSWM bllf tlfl #Q]31£S CH^g 71IP7K 2 

si- Ajs:^ s^a^eiDo em ntsc as bias bomhz oi^si ^n^s a^sa. ckm, 

mt L0M«3£ ^E^£ ga» r Il S§5j£Sz ?1M^ a«- 2-A r £^E|°l 

SmiOi He^(twisted wire drops from a curb-side junction box)0il 2\M H^Oll AlHliS »5©r= Ul 
g£ CH<* AI^HOIQ. «J-3(Hh ?j|0IM H 31 HI 2 AWI±& U-CH^OCQ ^EH°J ^H^uh HHHia 
4^1 *r ^21 £|oH OjEI ?rXI ?IEh£ B^ID- 5|g 5«HNH 2JP. MOia 

HMHia A|±B £E£ HIPS AIHI^S ^bh^og^ z^oj c££ Ar^£^£J »ai@ MOIS 

Aibl^ S^M HEflUia tlAFOlj 2JSH XDgSQ. 

atrfir blP2 Aiding orU^J §^AI?ia = A|£7 r »S2| ggO| ^ #ai LflMSI3°j ir& 

^(Balance)*] DR «5< 34,977,5935: Oil ?I^£I01 HQ. iiER (centra I stationJtHl 

l|-a(cpticai source)^ 4=l§ If L1|M£IH( passive optical communications networkJOfl CH^BAi 
J\mtH SiP. If^lS 0>£r Ai^ ^EIM^^IS lr d2i S^rDl, 01 dS^ U^Oil ^'^ 
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2J ^gEIE1(splitter)0i] 2|ffl XR(cutstaticn)Oi) AM±§ TSl^ufe 1 7H2| 7m !fgS#Z«K! BUS 
CK 01 LGMSlBfe CI731 £2 C-flOIEI^ BBS IT §MM 71S X1^2^E1 Hm^°M2J ^ 

*3S^ MOI. S^±(Jan.es A. Chiddlx)^ CflOISi S. M^l (David M. Pangrac)Q{] 2J*t 712.1-g- : 

*3£!^2J ^Qj« jy L0MS13 ^2 (Fiber Backbone : A Proposal For an Evolutionary Cable TV network 
Architecture)^ Jffl^SJ 1988 NCTA 7|# oKJIMBIE IJ-gS/g« MOIM USD HIS (CATV) AI^H 

^20ij CH^HAi 3|ft*Hl SICK 01 7|£2J S3 CATV Lt]M?-132-0f] 0| 0|D| £ 

XHui~ CATV Mtf Al^aOflAI «E 2!!EM^Ei QM>2J H|E £°]M(feed point)M2J 32 »SS 3M2J 

ITS 2| g§01 1H& S££B AF^ol-^ CATV ^^(CATV Distribution Networks Using Light tfave 
Transmission Lines)*] EIS2] OR mm fl] 5, 153,7632:^ SflE SIEM^Ei -^21 7^A|-1M21 ITCH^ 

as toy catv d^ej m^m catv mMsiHOii m%M ?\mtin so. we eiiEOf] sj= S7i-u- 

££17121- iEOil 2JS D-S7I ^d!7|^ ITCH^ CATV S7I £}HOfl fflgu^ IT £m S 4= 

Aj^Ch. IfgS irEM^E12j MOIg S£2t CU^ S7I d2§ S£»^S-W 

01 A\±m= SI-CH^H] CATV £!2:2J ^ E^ S¥M Q|S|-2| ^"©^ ^£IM2j eSHW 2|«| 

SCHej CATV Ai2:oj s&^m S^AI^Ch grS2| §§0| 1HP- SSfis AFgufe CATV e#S2! 
EI22J S@ OR ^ Sil5,262,8833:S 2fR ihfc AI^HQil CHoHAlE ?|*mi2 2iQ. 

L1IMSJ37F orOiMEiE S^S/S* SSi&Yt CWEi 7WI 75i 713 1TCH<3 HICI2 ^2 

b ^ aspi *itt ot a ?ra smiton chsbai 7i§skq sixieh oim § o\± ^e s& #<y# z\tt & 

7F SM^OIH L^^ei Al^ijOi] CHoHAI^ 2^01 SQ. OlEitJ" liJ AI^^Qil^ SXDgOi 
LHHEICH aQ. 

OIEit> S^IS°J 5K_^F AF^EI^ CH^^Oi CH^^t iS^OT <&^m CilOIEig S^h^Dil AFg 

El^ CH^M si^sm SiQ^ ^01 Q. LW^ 22? £j^A| SbdOl] 2J£ Q4=2J #>M7| 

^ ^S-S CH^^m ^Sr^W STE^ igEICHOl:^ o|-^ OB Alg CH AIS MilMAi gfitt SJiPr 
Q. 

^^IJIH AI^HJ 2^ iH2F ^301 SiO-. 01 Id Al^^ 2^ S! ^di ?ltB a^AI S 

yOilAI OlgEI^ SHI (HI Al^gj^J 2^ DHiii# #otf S^OI ^E 2171 [fflSQil DlOIEi^l 3 

DiiOiEi ^l^E Etl" Q^OlTtjOl: ti"Q. LH¥ SI £1^ ZJ"2 §mAm 4= LH^ 

Ai^ai s^ei^ LnoiEi dsM^oii ^xb*j-q. ^, $m #i! §hm g^a dooiei 

i!2fg Z.^M 3*1 ElOi QilOIEI^j ^0|EE|?il SQ. 21^ A|2:S^S^E12J 

E Et? COOIEF a^2| °1«0)| St^M S 4= 2iCK 2^ #i! L1I^-JH~ HAM °4! g2J 
Oil °lofl iOIZOil ^ITil BT&D. OlEltj* lnO|3^ Ztt^Oin 4: Si^l EIHS 

QD, 01 Al^^ll QI0IE12I 2^ OIBI^ gSHJ £MM JSguCTU E^ tlSI^FCNO|:°J- ttQ. 

Q\m » ^ISM^ 01^1-21 £SHS¥E1 S^mTil EjLH JH^S Wi! AI^OI ^R^m MCfl^CK 

mt\ g^Qil CH^B DS A|§ CH AIS Al^gLHtHl LHXltr^ SHimMM tmtW\ $\M SHU S 
UE1§# A^o^ ^ICHI CHoBAiE 7ieEICH SiQ. ^ SLIEiH ^ Hi^^ HH ELI El H[M°j 

nblM2J 2t|- ^Aj %mm SUEiatCK nHI^ xtiysj SOEIEI H|E^ AgMHEIH, *s him wieisoi 
SB EI El HIM2I ^MU^^EI ^SSCK 

*!AIOf|0{|A|, AIZH 7IZKH1 15! ^ HIM OiiElM^ nHIM XH^OI ^SEICH %L^J\m 2\t\\ 5| 

ch him mumm uei-lh^ ^§21 him m^m^ hijssd. ^s^i xh^^ n omm xh^emli- e 

^ tfAIOJOOAIfe tMS\ 2^01 S^rEICH 01 4= 

EQE ^ ^AlOjlQUAl, 01 Xil 12| AIZI ^IZKHI n-HIM 1\M^ HBEIE1 HIMM ^MH^F™ Eh 

7\) f AIZ.I* AH El El H|M2| ^M§^M^E12J SfS HIM Oi|Eil# ^^o^ E^i> nHIM 

xfl^OI 5^3 El 01 Zl=X\W E-SoCT ^IfB AM 2J AlZh 3?IZM)iI HIM OilEiMM ^§2J HIM QijBi 

m ^2Kd|in^r^ E^I, S! nH|M xBaOl ^SElOi ^ 3^ m^2\ 2^°J AI2h ^IZJ-QII g^i & 
m HIM QflEIsM V^ufe E^iM *%mn 2iD. 

EES S-S SAIOHOflAI, 01 nHIM x«y2J SHEIEI HIMM ^MD^^ E^lEI- X-illHJ AlZh 71^011 

EH El El HIM2J £3MU£M^E1 HIM QllE1#e ^#oh~ E^IM it^oHl flil°l AlZh 71 

ZJ-Oi! 2fM HIM OilEim^ nHIM iB^OI SSEIOt Si^lg 53^71 °I^B Xi]12j ^§21 HIM Oil El! 

aa- hihsq. xii22j Aia 71^011 hhbiei himsi ^ih^m^eisi nm him ohei^oi «bd. 

^122J Ala JED 12| Ala □ ^Dl> ZL2F SAIOD Al^fSQ. 73I22J AIZT 71301 Bfi 

HIM (HI El MS nHIM sH^OI ^SEIDl 5^ AIM 5S*PI m 3B22J ^S2J HIM OllEIM aa- UiaBQ. 

aOB AIMMAIfe, ^OlE *HJ2| DlWSa 23 » SLIEISol™ SjOiE 3HJ-2I 01 

^-s-s a» s<y JByg ^7i 5] auEisti-^ 2i# 5t^cK 5)oie §m2i oi^s-s a» sa 

tmm CH^i" 01IE1 Q]0|E17^ V^EIH 01 OOEi ED 0| E1 Oil ^Tl^lOt 301E t[L[2\ Ol^g-S 2th #d %m 

oi H^a. 

e is §hoiMEiE &&%/mm sir&e oigo^ ^ «-soii iue m& Ai^s2i m^^e. 
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£ 2^ £ 12J Aj^j2J ErS ^AIOCM UE r tf £3. 

E 3£ £ 121 AI±g2J £h£3S ^H?m ^7\m H^M CWgJ E^l (host digital terminal, 
HDT)2J #Ail 

E 4£ E 32J ^£!712] 0-^-2 E. 

E 6S £ I2j Btt MU\± ^(home integrated service unit, HISU) E^ Erg AiU\± 

^y(tnultiple integrated service unit, MISU) ^21 SSJ- AIHI^ integrated service unit, ISU)21 

E 7A, E 7B, E 7C^ E 32J HDTQi] A1 0|©E|~ L110IE1 = ag S £fflS A!3ygg UErtH ES . 

E 8£ E 32J m^B ^^(coax caster unit, CXKU)2jjjg^ U[±E\ ? r E (coax master card, CXMC) 
2J ^9.^2j M^^E. 

E 9A^ E 12J Al^gOUi 2th M^^iMM AS!" Tffl 1 Mgj^itJE ^AI01]0{] CHtl" ITSfi U-Eh 

ES. 

E 98^ QAM S20il CH^" OHS QOI CHUBS LrErtf Eg. 

E 9C= BPSK S^Oil HHzJ- CHS DDI (H DBS UEK3 E3. 

E 9D= E 9A2J % yt kW\ AjMCH^ DOICOBS UEFtf Eg. 

E 10S E 121 Al^g2j m°| iL^ii ^Al Ml (HI EHtt CXMU2J Dr^Ei §^ 5? r E(master coax card, 
MCC) CrS^Mg 2£ ^521 MiflE. 

E IIS E 121 AI^2J W 121 beh^^b ^AiMlOf] CHE!" MISU2J §^ eeh±5je °y(coax transport 
unit, CXTU) ErS^Ml! 4=d?l ^£2J M^dE. 

E 12£ E 121 Al^g2J a 12| i?H^±i £ AIM] OH CHSh HISLBI §sj 7 r § S^Ccoax home module, 
CXHM) ErS^MU ^£!7I ^£2J M^dE. 

E 13S E 122| CXHM CIS^MH 4=£!7I ^52 r 5hSE! CXHM B±Mg 2£ ?£2| ^§£!E. 

E 14^ E 112J CXTU ErS^Mli =?5.2t CXTU S^MU 2^ ^£2j M^2E. 

E 15£ E 1021 MCC ErS^MH S£ 7£2r 5h?3§ MCC S^Mli 4*4!7I ?22| ^2E. 

E 16S E 12J Al^^lr t±W 9\i* m^ *S ^(acquisition distributed loop 

routine)2! HIE. 

E 17S E 12J AI^Hm-ttHJD Ar^Sr?! At!" ^EHU S>+ ? = ^£ ^B2J HfE, 

E 18S E 152J MCC S^Mg ^£!7| 7£2J Q# §E1 B3£| 371 £SS UErtf Eg. 

E 19£ E 1821 3J\ SB°| y» »CHE. 

E 20S E 152J MCC S^b. ^a|7| ^^21 g^j §Ei FFT2J M^i!E. 

E 21 S E 2021 §S ^»Ei ^^2F FFT2J ^Ei ^21 ^^a|E. 

E 22A^ ^!]12J ESHA-iEE 4»AIMI21 E^^M^j ^^21 EFOIS M^21 

dE. 

E 22B^ Sj|12j MeH^^E ^A(MI2J MCC S^Mg ^71 ^?^2J EK3IS M^2J M 

^i!E, 

E 23S ^121 £A|Mi2J ^ai^I ^Mi CH^J" LH¥ OlSErOI*! §^"21 ^AjE. 

E 24^ E 121 AI^HOilAi §?«^:5§i ^ X{]22J ^eh^^4 ^AIM12J UEM ES . 

E 25^ E 121 Al^'21 XD22J M^j^^M ^AlMlOl] CHti" CXMU2J MCC ^^21 M^^!E, 

E 26S E 121 A|^2J XH221 i?H^5i ^ AIM! Oil CHtf HISU2J 7|-gJ» E^j ^2J M^^E. 

E 27— E 262J J\-^X[ H£§ ^^2J S^2| M^E. 

E 28S E 12J AliB MAI Ah^EI^ %m SUEIHOU im M^^E. 

E 29A, E 29B, E 29C= E 2821 »y SUE1§ ^@21 (HJE1 SUE1H ^gOj] CH^HME. 

E 29D^ E 29B2J M^^EOil CH^ 2§E, 

E 30S E 2821 zHy ELI El H ^S2J HHS SUEIH ^SOfl CHt^ ^ME. 
E 31S E 282| zHS ELI El H ^&2J ^^Oil CHt!" HlE, 

E lOfl EAI3 Um ^01 £ ^ h 32J BH A1^g(10)S ?S ofOIMElE (hybrid f I be r- coax, 

HFC) S^S-(11)M m& Ti^AI S AF°^ 271 Si! Aibl^M 2&^rE^ g^l^! SjA-fl^ §a§(access 
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platfora)0IQ. A!±S(10)£ Sfh S bHQ2 Mti\±?i SiS 91 1+ 7R? MsS-gOICh 

73 7rSAH>ii ffltl 71 £ 3 ^fe^fe AlUliM 4=goPl 9i*J- St= eglsOlQ. 

©WIMEIE 9! HIPS Ajbl±g IflS.^S 2^ SOE 2!E(32)g^El g3!fl 

Oil 9I*3?J- inH(18)(OI§^E1 If gd+ icE(cptical distribution node, 0DN)OIE r H 2§for7| 
9I5KH IfgS !!!□ Er2!(cptical fiber feeder lines)m Olg^Q. 0DN(18)S^E1 7rSA"rs0i]7llS €^ 
L-f|E°j3M MSB Aldli^l- StfSQ. HFC-7ISJ- Al^g](10)l 0|g*}-«5«l «7 r Al 5!§0| 2i?fl g 

□ inaoii gxis ir2§ qis&ssmi, Ai^anos wzmsi vim 4=ss imims. g&Mim 

SQ-. MirSOilAi Zf 7hgJA>S 7fe H22J ^21 ? = <:£E} Stf S )g 7OTXI SfrU, A|^U(10)S. 

an (distribution coax I eg) (30)01 2J 7r§s S^SrJl 7rSA"rMS AJHIig 913) &t* €^ 
M 3 (30)0)1 Si LH^ U)^ g*l (bused app roach )s ^Stf/Q-. 01 Alig(10)S SKJ- RF ^SjSgHJ 2 

m ¥SLH5j ?r Es^ej rf as sxie A r g§ra ui§^ aihi^i- 9ioB * 2*2^ sa 

SP-. DrXI^S, A|^gj(10)S gtf §371- 7!£°1 3f]0l§0l STS! 1E0UIS AIMM 

4= SJ71 OBSOfl ^RSej 7 IS AT SUI2101S 7l£2i i-sj ^Hlfe'-o.S d!U2 A|H|il- Sim 4= 2i?fl SB 

SO. 

SSATErS 0171 imti fil S# ?2 S! 0121«J- SEli* ^2. 5! 7|^0I 3hO|M2|2 §■ 

£° gi= LHM9J3 0I2I2J LIE S^MAlS 0|gl 4= 211 & if 20ID. OtJM 13, Ql 7lfe§ 
°£ AlilOUAlE 4=t81! 4= SlCr. C0-3J-AJ , g i^s g°|0fl [Q-Ej- 0|E1# AI±S 

21 AHE 23*t 201CK 

Al±g!(10)£ L0M9J3 °!EimO|^, g7|tr, 0S0 3^3 (grooming), 3 S=r. SEI. S*I K S4 SJEjl] 

oi^ gsj a* isi5§i 9itr 113 §ui 71 s# ^sm, uiM?ja2i- aiui^ 

°m(1C0, ISU) soj 3 jh ojEiiHIOl^ §-U|S°l/nS¥EH°l IS! 3So^ AI^SZt°l °JE1IH101^ 

IlEtmfe 2ii Lipqa &^7i(i2, hddm stftia. as ti^ai st, 1 - Aidi^ syoii m 

°M gti Mti\± Sbds S*f^ 4=E 2i= 7r§ AIUI^ Sbi(home integrated service unit, 
HISU)(68) S= Chs AlgAl ~" ~ 
Mti\^z ^y( integrated servi 

^£ AligOll CH§1 2= US) _ 

*ISieHS, ISU(100)E -SSOfl ?IXl5r7)LF CBE1 91x10)1 gSEICH 2iD. HDT(12)2h 

isu(ioo)s am xi§ ch xig qis^s moi^EiE i-ss/^ s^dDs mn s^eioi 2iQ. s 

AI^SOilAI, HFC M£!^(1 1 )m S«l SSM S^Ur^Dl IS*]- 2S 71 s& HDT(12) S ISU(IOO) H^OO 
°!E1I10I^ SUI011 SISB 4=*S1!Q. OlEltJ- 2S 7I^= 2jiS ^Iir4= ^ElgSj^M OlgorOl 
4t§SQ. 

□mi, 2 1, 2 3 S 2 6S SfiSHS s/j AliSOtl CHSHAI ^ui-ajo^ g™Sr7IS tJ-Q. AI^(10)°J 
?E qig cixii E^-7|(HDT)(12), UIP2 Mi+ 3^7|(VHDT)(34), Stf DS^M 

i ^71(14), 2th S^MS 4=^71(16), If Si+ ir2(l8)w 5tmr= §WISa2 ^^/g^(HFC) 




°j HFC i'^Dfl CH^'eS °JM0|^^ 2th °]EiIH]0I^M XiiS^Ch. &m O-S^lii 
^71(14)^ £ 30fl SAl^l HDT(12)2J £m RF Q^^Mlj Stf §M ^q(22)SJ ^ol- 
Ql 01 g2] QS^Mg IT ElEi Ef-ei(24)S S^Mg ^^71(16)^ S^^H & 

ITIQ Efoi(26)^°J D" i!s:2j ^tS^hOt 23^1 iJsM HDT(12)2J =^ RF 2tF § 

M Ei^^Oil ^ h:H(optical distribution node, 0DN)(18)£ U" EID a2!(24, 26)3- 

§^ gAh &fiZi(30R^ ojEillOl^i- MSttO. 0DN(18)^ QS^Mg U\Q3l9} 23 ^ 

HDT( 1 2)2> ISU(IOO)^ 2tF AI^S S^I-^^l(Sy) ^^Q. HDT(12)^ £ 3011 

E*AJ& RF MCC 'SSI S|CH£ §tU it^t-CH, ^ ISU(100)S £ BOH £A|& RF ISU SS(101)M 

Q. MCC Sgj (82)21- ISU Sg(101)S HDT(12)£F ISU(IOO) AH3IMAI DS0+ itiS g» §MM 2^51- 




□ OlEi dsMZ^ Z.^e ^A|?|?il Q§ a^Eh 23^^ ^ol OS Al§ CH XIS AI^'Hj 




s«Ta&a as SSmei a«#*w itm ztn mm #^?i= s.^meiM a^q. 

7flCh7L 0DN(18)^ ^ Ei]Il(30)H^ S^M ?I4I OS±^ U\U22l Stf Sfii l&AI^JLK 



Ah 



3&7I(34)(VHDT)P Ztma. VHDT(34)S b|C|^ §SM ^^"(11)^ 0DN(18)M mm zJ^XI £^(46) 
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E3SE4M EAIS H0T(12)2J SS- #d7|(l4)£ 2£S Sir CflOiag aSotfl 9-M QS^^g 2! 
if e|h±SMP 27H2J £d7ll OIS -£d7IS S£H2| 2J0ID1 Uljaq jqgtJ HCHe? H 

017a £d7IOIP. 3§S £d7!£ QB #d7l7r SI CHS 7lsoH2 2iS S^OilS CH7I #EHOii 25 dr. 

£d7IS if[H« DFB MOW £d7IOI7l MS Oil HDT(12)°1 £d7|0il H|SB bliS^S H7fO|P-. ffl- 

eh a), mas ga2i as, caoia7i o r y bii!4 mu\±= uims&bis aw so. was hoi 

El S^»S^E12J SSr CHOI a S£g §1^2^, dll OIO|Eie>2| a£7r ggl 4 2iQ. HIP 2 

oioia ga a a» cooia^h n7r2i &ch^ orttsn aoiTaoo 2|§b ti- »as as^ss s^as s 

°, 2S Aldl^Ofl CHtl- 7rsSrXI SfS 4E 21= 2t£ SSOSOfl 2!D. TO, 01 £1*1- 2 

£2) gE|7f gfit!" 3L0IO-. 

E*J- E 1g if£SrS, HIP2 gas IfgS £h°J (40)s 1SB M4=2j H-gS Er2!(42)6f2| 2£§ Sit!" 
If HI Q| 2 d±M a^oj ^ gd ±E(18)£ »lf*fe ±MEia(38)S P-^Mg S£SD. 

HDT(12)2|- Sh^S SSI- #d7l(14)= IfgS HQ E r °!(42)l 718 If Sir If gd ir = (180S 

S£tfQ. If Md inE(18)s ShOiaElE IfgS g^(HFC) gdS-(11)S #oH ^4=2| Sbd(46) 
£g gao £/ y gfl & HIP 2. gaffl- » Sff »&t^Q. S7I3 Qg^Ml! 

ti\Q2. 3! S3 d2S HFC L1|E°|3(11)2| mm Sd" ^42| mm 33(30)21- g (44)# -S 

SB 1SUM MdSP. 

gjzjfl °bi(46)S Sir g GJOIH Et^7l §«S*iiE12J 2 SI gag SJJtt g^Mg S7ISJJH10IE1 d 



Q. g^ei"S7|S{ H 01 El dS= 6*4=2J ISU(100)(H1 °JoB HFC SdS-(H)2J SSI 3 (HI 

g^a gf gd h:E(18)0il aSSQ. & ^d inE(18)S £f£S EIQ £fSJ(26)s S*B §DE a!E(32) 

s s^spi g^sij 2?|s] caoia dSM a- dioiei dss as-tra. 

E 2S auesjog 0flE(32)Si=iE1 «/+ h:E(18)S If HIDI2 S If dtf d25J 3£s XHS^f 
71 DE ^AKfflM EAISH2 Si^Df, 01 ^AlOflOflAI HDT(12^ VHDT(34)S If ^d7l2F §1! 

eh fS° EIE £h°J(35)g 0|g£JO. HDT(12)£f VHDT(34)S^Ei°J dS= ItfEIOI IfafSj^S oOE 23 
E(32)S^EH iBSjE|(S8)S a*SD. StfS dS= ^M£IE1(38)(HI 2ISB SEIEIH 47H2J gEIS d 

SliCh 0DNri8)S^E12J If dtf d2M£ SHE eSE^Ofl 9|t| El (38)0)1 A) ll,^! 

Q, ZlHiU, fe^lt!" aOI. 0I§=! If *d7IS 32| DthH 5^23 SJSH Uim^ Il?mQ\M SI 
»°i SSh AidliOil CHiJ-asg 4= 2J= 7fsSM £4 Al 31711 SO. 

§-a»Ei-a a-?* ei= urn s-oi, e ion eai?j ifgs ma Efej(24, 26)s «hsi ifgse stf^- 4= 

SiOQI, 27HS aSiMg dsh ^d7l(14)S^E1°l ChS^MH d^l $m 2012, 27H= B^fH 3 
SI- 4=^I7|(16)°S2| S^MH ?ltf 2101 CI. gf* f S ?IME1 (directional coupler)^ AFgoFOI, 

0IEH*Ts-SS2J 4S B}2£ 4= SICK 7H03I-, OISEIS MS £d7l2f If^S^I 4=E SSAI-S 

B aSs Sl*f5l= 21^ OfLIQ. 

01X11 S 93 Oil CH5B D ^AflSW] J\g?!U. S §S2J Si HIP 2. MS^iMOil CHSH D- 

mO. B ^S2| U01AI ¥SS dSI M?h^5M0II Sh§> 310ID. 

Md AI^S(10)S S711d(20)M 71*1 S! dtl A1HI± XllSAT-gS^Ei ti\Q2. S! dtF gag 4= 

Alsfe §iF ofl = (32)g 5«foHl SiCI-. SHE 2!E(32)S ^4=2| HDT(12)2f SrU-21 VHDT(34)g 5*fSHl 

So- HBf(i2)s a*T AiuHi siswes°i/ns^Ei°i ti, isdns°i ga es dioiei aiui 
^ gag sdspi ?itfuiM$i3 oiEiaioi^rg s^sm, oiat!- sd^ s?i!d(20)gs gej-sjo^ 5. 

AIEICH SiQ. VHDT(34)S HICIS Aldl^ X0SWHS2|/3£*E12| ?flOIM TV UIQfi ge ^2) UIQS 
ga a 7I-SAIS2J CHSIS DlOiag Sd5l7l ?l*f UIQ2 °JE1ffl]0I^M itfolffl, OlEitf S 

d= ^OhSj^S 57fld(20)2:S EAIEI01 SIQ. 

vhdt(34)s bias if^s ma ei°j(40)§ mm issiEi(38)(ni ds±mh if iisi sftia. 4f 

if i«aa (Passive optical splitter. 3B)5 DS^Mg nffl^* If HIQS. d22l 47H°I 2.^ 

a. ^ns osiii & hi ci 2. ds= aw Die^ioi s^a Md tE(i8)oii Mdgp-. sg» 

ErS DS^Mg HIP2 dSSI 47H2I ^SEIAIEf, S2|2J ^°l ?rH17f S|a« ^MEIEIOfl °JoB 

S^#01i 4E °i2Dl B ^SS 01 ^g°J 4011 SJ-gflXI SfSPS ^ W 210 IP-. 

^SEIEiS 27|°| IfP^ lf-d7l SSh 9IES1ICHM A|g^ IflSS IfCH^ If i!2l M^5r= 4§ 4= 
B0IQ. if ds igE|E1= ifS»OII7fl= ^£ld S0IOJ gEM(Go^d Inc ) g°| 4Sf^ f^S a 
i I-i^gAFMS^P S47lsSfD. P-E CH2.KHIAIS, feS ±M£IE1! Ah§^ h 4E 2iQ. TflCPK 4= 
s t£^ ^1EIE1°I *!! S4BS ¥7^°! 7H4=2| If Md inEOil SISSI-71 9ISH MJilia If dS2| 
?g fiH7fAr?l>0 SI ffl. CQShAI BSJ2J #B= ?SE0fl 2|t8 AlHl^fe^ S^XI ^^2) 4s Of^fl 
»l =!□. OlEltfCHSTl^ §¥3 §^2| @9|0fl 2|4» 7|#S HSf &0I B s2 (HI CEr 011713 21 
Old. 

VHDT(34)= 51^, 3H0IM TV o||E 2JE, ES S^AI AfOI^CHl ZW%> 4 2i°0) ^ 1127HM 0|M= 
NTSC XBa# gf^" 4 2iCf. VHDT(34)= %M B «S3 f£g 3,5*1 AJ2! fflWaa EWIpaiOIS Al 
^ej^ oj 3520 01 Q E (American Lightwave Systems, lnc.)S¥E1 EJ47(-s^ LiteA* Al^g2F 2 
^ AI^Hl StfSKQ SiP. HIP 2 ilsiS dSMOl 4d£IS 312f §^tf 4IIf4(HIA1 1300 LliOia 
3 01 73 §|2| S4 S50f| 2]M §*f5jo S d^siQ(^, If S^s RF HIPS dSS EOEISfls 
H If e.^IT|0IP). OSiiil HIP 2 ISiSi CH^^s ef 54-725MHzOIP. HIPS. d±2| If 2 
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£!• Sl«3 42 § 0B2J H1P2 tffiSJ SS» 504# ArgtHW SlCH/d^J £]■ S!§? gg. y|g 

01 Iffl^ H Di^ 2£M JOS^Crzr 200. 01 SB 2£ »BS DS^SH ST P 
0l£E2r *HH H-27] E^ HISi SI OFDFE g^P fl^SCTEh 4Hr4 SShg fl?BKI£ S 

4§M COOIEI CH^- H±7\ ijCHUAI Sffl *B#£2| ££1E go. 

£ 50fl £AflS| EAIS & g2 iE(18)£ ifgo K1C1 P-°J (42)^2: £ iBElEI (38)M^P glfS 
D§^§| & HIP£ ilsM 42ttP. P=^MH ^ HIPS 22= S M2 h:E(18)°J CF^MU 
HIP 2 4271(400)011 e!7hSD. 01 1THIP2 4271(400)^ fflMEIS ErQIMSIOlM Al^g* S3 
££GOIE|EM^E1 S47fe^ Lite AMp HI §3 MAI S47fe*!- 21 HI- SA^rP. HIPS 427|(400)HM 
^E12J wsra ais, OlgUrOI HI 20 BShS 22= QS^MS 2ir 427l(402)M^Eiej 

SShS 2£F 22°i MEJ*1 g^71(bridger amplifier, 403)Q{1 S^SQ. MEI73 §^71(403)^ 2 
7H°I AIM QE 4ilr4 CHej^21£!£gOI S^MU S! P-S^MS 2£g £!*H A r ©I! UH 2£ S! 42 
7i^e SEI&££« 2 01 S gSr(full duplex operational Jt^tm &! = 015 ^Ei (dip I ex filter, 
406)013 47HHJ aS^MH 2713 21r SI HICI2 °]7rEi*P. 0CN(18)0il Ai = H1P2. E= P£±M 

g Ai 2 CHj CHbl H 22§0| 0DN(18)0i]Ai 42H ttH2r 4Hr4 CH^OilAi HFC £2^(11)^ 

t\m 01 m 22001 odn§ esa s^xi sy^M situ ra we ^n}4 s^e 4*33x1 3 

so. 

0DM( 18)01 PS^Mg & HI CI 2 42SKH OlEitt 22M0I PS^Mg 2713 HIPS 22M 9 

oi^Qfl, 0DN(I8)2J §qs q^aeej HIPS 22^1 0,373 °y(46)SM21 2#§ 

HFC Mi+S(11)2J g# ^M5J §5 313 (30)011 °]7 r £!P. 0|Ei*J- 2713 HIPS 22^00 

CH^i" 2f 54-725 MHz CH^^^S ^OiyEf. ^ 0DN(18)^ ^^2J Qia(30)^2J 

o^di, ^01 mm m=?s\ um ^01 h §-§oii casr wpi^ek 

E 10fl EAIS Um ^01, ?i]0IM £i!H(30)£ ^ S^AI (46)013 

g(44)i WoB CrS^MH 2713 HIQI2 SI StF dsti *0§!T 4= 2iQ. §^ IS^ &SA(01l7ii^ m 
210101, 271 5|2i (passive bidirectional pickoff)SA1 ^STel-CK 

mm ainoo)^ sihs g^s e^sj en bkujb 4^ ^q. »q^k hfc «^(ii)2i 
oiy^sij-s-anBj ^si gon DooiEi7 r 2^i ^ TiEje a&Ai?pi ?i^a s 

e^7IM Argm 4^E °iE r . 

Q^ebj UICI2 1S(44)^^E1 S^AI °y(46)2S Xjl^EK §^ !S(44)£¥E12] ti|EI 

2 tteraiSS E 60HA1 ISU(100)2J M^^ECH] EJ^H EA|£|Oi HISU(68)0f) aSSD. 
ISU(IOO)^ QS^Ml! 2713 SI 2s:M ^IS^Oh 0IM 01 g i]Ei (104)011 °]7r^Q. E^ 
^MH 2713 UIQ2 S S» d2c 01 e 1EI(104)> e^hO! ^E1(105) SI ISO SB(10I)S1S 
2i-CK Q^^Mg tJICI^ <M^^ m Ei(l05)M xiU 2^3°] AilMe ^(45)M 71^ HIEI2 §HI 
S 7KH1 §a. 01 ^ BH(104)S^H 1SU SH(101)S °>7rS ErS^mij 2713 2ah d2c OimOil □ 

S'S ^Ei(105)ir 211-71 E^ g^EI B^7I EhE Ar^A> &UI011 Xil^EI^ 22r= ^CH^ UIP^ 
S-HIOfl °J7|-E|~ 2H°J ZI-ahqii CH 6j- oj^x) oyoj x-ilS^CK §a ^E1(105)^ H|C|2 ilHi 

^Hl-AI7IA]Eh UIEI2 Sy|7|- Oj^Uj-Al ^m^MS ^BtlEK HIP 5: S"U|7r OlgohXI S.^ ^11^ 
e# ^B^J-H^^, LflEojHofl oj6j. 3CH£ S^AI LYE Aidl^Oil ZfStt 4^E 

ai (stray signalsJOl 

Ail MB ^(45)^ S^XI Sy(46)0i!Ai^ 2^3°i fi^OIQ. Kimm ^(45)^E12J mm HIP 2 
Li] 01 El ^ 5 LHAI 40 MHzHJ CH^^OilAi H|Iil3 ^ ^Kr^M HIP2 AjHI^: ^I^Oil 2\M ^ 
71-3°] ^E2| RF S^Oij EJoH 2^tiCH2EK OlEi^j" ^Kr^^ S^Mlj S! PS^H 2sF EIIOIE1 S! 
P^Mg HIP^BJ 2^00 Ar§3^ 2iO|CHAi^ e]-&EK 

MISU(66)0fl afflAI, H(44)S*H2| HE°I £h°JE §^ B(44)S*H2| All MM ^(45)M£i 
UIQS 2^2j 2^S Xil ^l-H [d-EI-Aj HIP2. StJIM P££Mg HIP 5. A1I^ r 7| ^I^H 0|#£] 

P. E 6011 EA|£| SB §Ei(105)^ 321 §22:M SA!^ MISU(66)°J 0HJQ. 



„ 2^1-^ 2 01 £| Oil 0hiTM3 HIP^ DlOIEiM 2 30 1-71 ^l^- OlEiti" 7|g S &SAFM(H17il 
^ ^ ^32 21M0ICH 5^ g?lOD 7 1 St!" HF9.I- SOI S §2 S! S^IOll P-P- Oil 

7|tl^ 310IP-. 

2tF M?!j^5i 

E 31 g-£SKfl, MCC ES (82)011 2JuH ^£II|-#£M 2tr §S2h ISU ^ SI AilOi OIOIP^ § 

m ErPJ(22)M 71x1 HDT(12)2r 2tF P£±Mli ^27i(14)Ami01IAi 2^^CK ISU (100) 011 2J?H &.^Ur 
At-og ^^ei Ait|- §a S! MO\ DilOIEI- 2th 4271 (16)011 Ai 42EI01 ^I0IM 

P°i(28)M 7\M MCC EB(82)M #2^P-. 2sF P^Mii ^271(14) SI 2t r S^Mg 4271(16)^ 
2^ KIP P-?J(24, 26)M 7iAl CHgufe 1^ g2 kE(18)M 211- §M S! S1ICH D10IPM 2^r 

H HM^P 011 42*rE r . XII CH DilOIE-l^ A|iH(11)2| Hffl- AjHI^M 7Hl^r7| ^1^ Eg Sh 
£XI S' M4(0AMP) SI HDT(12)2r ISU(iOO) AIQI3 2tr §S^1 2## Xil^r^Ql E&t} OE MD\ 
QilOIEiM 4E HO. 

HDT(12)2J M^2E^ E 3011 EAIPCH SiQ-. HDT(12)^ OISI-HJ SMMM 5^P- : 87H^J DS1 
°y(0SlU)(77H2J 4M-0S1 Sy(48)2r MS ^^(50)), ftJU9 ^£1*1 9! EOiS Bfi 

Sy(52)(PSTU), 27H2J S! Ai2H in» 8y(54)(CTSU)(«HJSJ ^« SI SHJ2J CH7I/S3: 

^bd), 67H24 D^P ^y(56)(CXMU)(37H°l S 37H2J 0\?\m± ^y), 27H^I 1±: XilOl 
°bd(58)(SCNU)(thUBl §S SI ^FU°I CH7I/S5: S^), SI 27H3J 2^ £y(eO)(2*R SS&xl 
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s^h aj§e- hdt asg msm= ^shss sy). 

HDT(12)^ g£! A!^S(10)2J SB SHI 7ISM 5*»H:r. HDT(12)£ Sg- 

s?oo «asKH sa axii e= phi usaa z± saw 2!Hiaoi±tfo. hot 

^ 2§ 2£r SMM CH08 °iE1fii]OI^(62)l SlSfcJD. ^ HDT= LfiE°|3 °!E|ffi]QI*<ffi)MAl 

SCH 6727H2J DSO tmm UERH5 2 LHKI 28^°J DSX-1 4§^Eh 

HDT(12)= S*J Al±g (11)01] Ai Etr H3£Ch HDT(12)= 37WI §71 

*r 2E : Hi? EWIS (external timing), EF2I EK3I3 ( I ine t itning) LH^ EfOIS ( internal timing) 
S 01 h: HHOflAlE gSTS" 4 °JE r . 2!^ EK31°J^ HDT(12)7h ?|»SH1 3= HE^o^y s ^3 
Stl- EWI9 S~ 7]£(building integrated timing supply ref erence)tHl°J -§7|SrQ Bt<-Q. E*S! EH3I 
S° gAj. S g ±*|»S^E1 E^£! DSX-1 £!2l^¥E12J ^^si M^Oil §7|£rtj-Er. LH^ EhDI 

hdw CHS ss^ 7is a^oi s= mon n xkjsi g7itn- sxrs^ xf°-^e £^ ^-e-slh 

H^Hf ree-running or hold-over operat icn)0|EK 

HDT(12)=- 4^ -DSO ^ (quart er-DSO groaning capabi I it ies)M El Sod, 4D3S >< 4C35 §- 

2j AO £ , ^-M^U 4g-DSQ( 16kbps) H^hS ^ (f ul l-access, ncn-b locking quarter-DSO cross- 
connect capability)^ 012^ OSO 3 4£ -DSO (ISDN D xBy)01 DSX-1 LBMSH 
2JE1IFJ 01 (62)011 Al S2J2J Er3 #^OHAi S2]2J ISU(100)0{] 2JSB AIUI^EI^ S2J2I H2!£S 
4 SiTil SO. 

HDT(12)^ EKMCC e@j(82)M SfiS^ HFC g#S(1t)s 7\M ^S!A5^Dfl US*!" RF SS 71 § 
© fli^EK HDT(12)= HFC IJOH SJEilfllQI^S *ilS5r7| £I*B 3JHJW12J ^§ CXMU(56)e 

4gSrI2 SEtt 2R2| si CXMU(56)0il CHofi SJDHSi ^1 S03*JQ. 

HDT(12)^ Che XI § Of X!§ AI£g(11)°J ISU2J li)D\ S 5*JtJ- Sth e^-a^e A| 

£§*|Eh 2f HDT(12) ai§ *»■ 7|^M ^tStlCr. DS1U SM(48)£ EIXI1 L1!M?432F DSX-1 
^El-SOii °JE1ffljOI^I- ^il^ti-Q. PSTU(52)^ DS1U SI (48)011 CHoH MS DS1U(50)e ^?l^t>-^ 

DS1U M2i X-O^zj-Q. CTSU(54)~ 4^ -DSO EFS SI AI^H e^l^ 71 

^1- SflStfP-. CTSU(54)^ AI^SOilAI^ if xlEIM iS^Q. OluhOil MEF <£KU\ 
£ CXMU(56)^ HFC ^^S"(11)M OFDM Ssl- E5H^5M0i] ^ °JE110I^M Kil^ol- 

H, SCNU(58)^ 2tf §?H^5ii ?lti" OAMP 7I^# Xil^l-^ A!^13 2^1^ ^hEl^ 
O. 3-EIOfl CHt]" x-IEI CH¥M^ SCNU(58)Qil ^tSSCF. 

£ 40fl EAIS C^^H 2^ ^7i(14)^ 2th §M ^ XDOi Q10IE1M 2^r~ HDT(12)°| 
CXMU(56)2:^¥Ei RF #q(22)g ^1^1-01 01 §^(22)S EFS^Ml! gth esh^e Ai^oi] §tJ"AI 

^jq. u- 2^oii ^fi^t ^sh aci- 71-^ 2p°j 2^ tmm Mgtw ?ita hot(12)oi] 
AiaQr DS^Mg ^>j7i(i4)0iiAi ^sek 01 Ji^m m^°* s^oii w^ms. 

SJW, 01 HlgOl HDK 12)21 CXMU(56)(H1A| S^l S^l SQ. 01 S eioH CXMU(56) 71^ 

21 e7r7h a-diEiDI CXMU( 56)01 CH^JOil 2^ °' S h 4= 2^1 SQ. QS^M 

g ^ ^d7|(14)~ E*I"0DN(18)S2J Oi^oj q } °aeb a2J ( 2 4) ako^oj 

Q. 

Q^^Eg ^tl- ^^71(14)= °o^1)ilu 100 DM Oimsi 71 El LH (HI HDT(12)2F «Hffl ^IXl^WI SP-. EF 
^A§ej ^Aj7|(i4)^ ^ CXMU(56)^S^E1 Em RF ^dor-Lil 3 6MHz ^iiF4 

CH^LHOil Si^DI, 1^7l(25)0ilAi 0111 E^2J RF d^Ofl i^^ SCK ^21 6MH2 EH^^ 



2i ss^A|7ID1, ZLQil [0-EF 01 £2J E^^M^ 3 7| dSf ^^o|-7il SCh. 2?H2J 01 ^2J 

^ ^ ^ Ctt^2J EflOIT^i ^Ai7|(501)S MLHT^IOI, 01^2] AI2IS E^^^g 2^ 

#d7l (14)2j #5*01 d25 22H21 ^ ElEi Eh°J(24)^OiI SiE^ H" 

Q. 01^^ & Al^2| ^Itl- ^(Hl EHtl* M2f Ail^t]-Eh. 2^ ^d^l (14)0il A12J 



a^ 1 ?q» 4>j7i 



3°HDf(12)0ii 27R §^ *qs H31SHL Oj S*"Sb1?23)S HJEIS AtfMBWOI^KEAl 39)00 XflS 



e 0|§hO| ^ 0 |^ *h§E|D| H^ZJ- HH(intra-off ice link)Oia. UIQfi M5H^5M ^^OflAi 71^ 
UID^ Ail e^ B1CH7I §Mc SS^^JHl 2^£|E^ g^^g SsF MSi^idEOfl 0|g£j 

XI Sfe 5-40MH22J RF .^e^oj pj^^Qii °|x|^Q. 

g^Eg 2f|. 4i!7l(16)^ 01 S S^^H H-^^ Hi EH Eh°l (25)011 CHoH 01£ 4^71 (502 )M ^EK 
01 S ElEi Er2J(26)£ 3^ SMSif X1101 QflOlEi %*7} S! AilEg ^ §M§ 3^0 ^ 

0DN(18)S¥E12J 0J^2J gae Sg^EK S^eei gf(- 4^71(16)^ 0DN^S^E12J S^MH liJ Q El- 
21011 CHoB A>e^2j Mi ^1^1- ^ti^EF. Mh ^£2.^- i!^S 4^71(502)^ HDT(12) 

i =?M= S* #^(28)# EIEWI ?loU ^£13 ^(23)S Ml Eg XHO17|(£AI2^il)0fl ^ilSSQ. 
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E 51 §-£Sh3> 0CN(18)^ HDT(12)S^E12J m HIP E T r2!M(24, 26) Hh hPC g#gK11)2J 
Sy(46)£S2J mm ¥£Z^ S!H3HiQ|±M £§*[P. 3 AFsCS, G:N(18)£ Hi^^ a 2 

7I-U- B&2IQIQ. iSU(100)2J 0DN(18)££¥Ei2] sjCH 7iEi = 2> c 2:£h?fl^ 2f 6koQ|I2, g 

tra i f ma aei/ss e^sj sich hois grasps er 2cicmQia. odn(ib)2j u- ma 6;h 

21 IJSSM ^BA!7iDt 01 SIT ^ SIQ. 01 &KS CF§±§i HIPS K1Q Eh°l (42) (HIP S> ±W 

d!Ei(38)^^£i esg iras), d^^mh 2 th ma 2 th £27i(i4)s^Ei), 

Ig 2th K1Q Eh2l(24)(Ch^Mg 2Sf £27I(14)^E1), S^Mg 2th E1G Ehej(26)(S^M 

5 2th 427I(16)£S), g^egl fi2 HQ E£i(26)(g^ii 2th 4=27i(16)££), S Oil HI 
I^°(EA!&i!) mn\ itJ-SD. 0DN(18)£ Q^aeb as £A]71^Eiej ^ & KIQ Eh2J(24)0{] 
CHoB S2 7j^M AUS^Ch. 0DN£ g^Mi! 2£h ;£271^2i © KIQ E^(26)4^S 
21 01g2J ggg Jil^tHlh. B^JsB S KIQ E(-°i#3 S2c S^MS 2th 4^271 (16)0f]A| EDO 
Q. 0DN(18)21 gtf«£HH]Ai, 0DN(18)S 47HHhA|£l §^ £0(30)^ SBAIgiQ. 

P-°^E£j gjffOflAife, 0DN(18)s D- Qg^Eg 2 th 2 s: M 271 S&A1717I 2\tl PS^H 

2th ^271(402) SI DIM VHDT(34)S^E12] 0DN(18)O]Ai C^MH HI CIS .£271 (400)£^Ei 

21 S^S Q-gili HIPS ^AI5?1^ MElAi §3|7i(403)M JdfitlO-. 01 IffH^ 2 

7r ssthips n a-eou os^^g 2^s situ ij§s ^bjmb, oag #a hfc ^2^01)21 

mm «g2J 42H2J EilH Z^OflAiSJ 725-80QMHZ [H^££ 3 AhX-lI^, OI 27! 2th S 

HIPS 23^ §4 EO(30)g ?|» ISU(100)S£ aBE|2, MEIAI §^7|(403)S SAIOil 47H2J ChS^ 
271 2 th a HI CIS: Alii 01 § gE)(406)S£ ?l?mQ. OIS I!E1(40S)£ 27H2J Ai£ QB 5- 

chswhaisi ds^h a^ii, 1 si us^^g 2^m mo oies w ®& ^ ^ y\^m gE.m° 
^ g oie ?\^t>m tia. mm ^ hiq^ v^m^ oieoi 0DN(i8)0i)Ai 4di tira 
^4 [h^^-o^ tiFc ^s-(ii)2j mm s^ai sy(46)£^ odn(18)# mim w 

H ?ltH 0DN(18)Qi!Al^ ^KF^ Ol^ ^ SQ. £ 1 0il EAItt H^ ^OL 

«]H(30)S ^g- 4=2J £j^A| ^^(46)CHI ^^>2j ^ I3(44)M Sol QS^Mg 2^1^ HI CI 2. ^ Stl- 

nsv ^ siD. s-sAi-ao] ^ E J(44)^ 2^1^ 612:21 ^= si^sai ^ 

gtJO. 2| si|3(30)^ S^^! D4bS| ^§ ?Hi 4^ SID. HFC ^S"(11)2J 

dooie^f Ai^^j(io)2j mm 7\n ^ 7\R\m ^s-ai^i^i ^i^h ssi2j ^ 
21 ^mm A\m% h ^ sjq. ch^±^g hips ■» mm- iist^ n agon ^cf gmmz 

J£ 10il £A1S HISU(68) MISU(66)S Si^ ISU(100, 5E. 6)011 XilS^CF. 

S^^H ^t>^^, mi ^ Ail MM ^ SM^I- 5 LHAI 40MHz2J RF S^IOflAi 47H2J mm £11 

ZL (30)1 7\n 0|g §Ei(406)0ilAi ODN(18)0il 21$e ^£!£!Ch 00N(18)^ 47H2J EBH(30) S.33HJH- 
A1(H] g^g Al^^oi ^Kl-^ £0171 (64)M 5*^" 4=£ 2iP. 01# ^Kl-^ £01^1(64)- Olgoffl] 

cfe 37H2i mm ainan^si-^i oi^ai] §^ enn^ ^^m§ ^^m^# q^s ^kf^m ^stm 

SP-. SOPI(64)^ S^Eg ^HjM^l 50MHz21 HH^>^ Al^M^E^ g?11EICH 2iQ. Oil B M 

3, 20! 71 (64)^ RF ^miE^oj 5 _ 40Mtfe «^Q|] o,^ «^e=1! gSl 0|U|-2J 50 LHAI 

100MHz, 100 LHAI 150MHz, 150 LHAI 200MHz g OiS ^£ ^i^oFE^ ^HIE' ^ SiCK Ol^^l 

sra cue mm &o(30)E s^mh gs^h odn(18)oiiai ^nm im ois aoi s^^g 

RF ^§go| so. Qf§ ain^Al A^" ^ 2i7fl ^ICK ^10-4= 3 OI 7\ § 5H|§F^ 2^ 

eon (30)oti ai= ^q^oici-. odn(18)s 47H2j &o(30) zfZHM ^xe^ as S^Mg §Mi ?> 
^ MU2j ^ s^Mg ^isM ^^o^i ^lohQi mm sooox^k^ som *s eiai ^ 

E °ig)^M^E12J J3» S Ail §11 ^ gSM lllAI?!^ 1^71(408)1- itmhH Si 

P. my* 271^ S^MU ^m2.£ 1 : 2 ^EIH, ^ d2n S^MU 2tF ^71(16)^^ 

CHgt^ S^Mii KIE E^(26)§ S^MH S«ME|-iaig fllOIAl ^i!7|^ 

ElE^CK 

S^MH 2th §1 AilM^ ^ <M^7h ODN(18)CH3Ai ^tf £01 (upshift )£l^ S^Mij 2th 

^271(16)^ 0DN(l8)0ilA1 * H oH2 S0KHI CaEh ^Sfi uh^ S0| (downshift )A|?I7| ^ ^nh^ 
£0|7|(3I)^ 5tmm SiQ. ^7i(33)^ 3 P^Oll 1^ HDT(12)0il °!7h^h7| Z\M S 

0I£! ltJ-A|^]Ch. OlEitJ- oh^ SOI g 22:M0I 0DN( 18)011 A1 ^ £0|£! S^OUSJ- 0| 

g^!P. 

E 11 iTSehS, HISU(68) S MISU(65) §21 ISU(100)£ HFC M^dDSh S^AI S^(46)01l LHtl H 
Aiai^Ziej °]E15fl0l^:M Ail ^^Ch . mm H^Oil A|HI±M Ail^h^ 27hAI 71 Eh^2J ISU7h EAI 
5EJCH SiCK Ch§ Ah^Ah A1HI^ (66)(MISU)~ ChS 7i^AI gti" AlHI^ E~ At^M mt* 
MU\± 4=E SiP. Ch^ 7i^AI gtJ- Albll^ £^ ChAllCH ^7IS g OlEI 7hS §21 71 

^Al S Ah^^2| ^ S-^Oil LHoH Ah^l' ^ °[Ch. 01 S H^M^ SS*]" Wl^¥Ei2J 2 th 
AJbl|^(plain old telephone service, POTS), OI0IE) AlHIi, DS1 AiHI^ a i5 TR-57 AiHI^ g2J A1 
HliH R^Ch. Ah^ mm AlHI^ Ah^ &S0H AIHI^M ^hE^ ^?j|EI01 2JQ. 0I1S Q ST 

^ A1HI£, 01IM MS CilOIEI AiHI A, ISDN, DS1 AiHI^, th^ t|21 §21 HCH^ A1H1^ mm 9.=?^ 
^>E SIP. 7h§ mm AIHI^ ^y(68)(HISU)£ Ail CH 31 a 7h^ §2J 2^011 CH^H Ah 
gEIDl, 01 3^ 2JE& AlHI^ POTS a 7IS m% h PAH A1H|^ L0M«3( ISDN)0|P-. ISUOfl CH 
*y ggg B gfgoi ^ ^ Ch7h^ a Ah^ mm AIHI^ ^Ahtl 7l^m 7hA17l [IHS011 ZJ^m 

^|oH HISU a MISU011 tlSfth^lS ^Ch. 

1SU(100)^ RF Eg 7|^M ?««HS,-tt»a|£S E 62J ISU(100)2:S EAI1 ^ SiCh. ISU(IOO) 

6 isu sgi(ioi), §# eEiioiM XH017I sy(cxsu)(io2), jm mu\± eiQsiioi^M xu§oh7i z\m n 

y ^^(103), a 0\m ^Ei/1S(104)M StlzTP.' PS±Mg g**0fl SiCHAI. 27|Sj ChS^Mg 2th 
a HQS 2th gfif ISU aB(101)£ SLHH HIQ2 HISU2J ^°(H1 flEi(105)S 

7l7i| HIPS S-HI^ MLH= 01 g ^E1/I3(104)(HJ 2j7hSP. ISU( 100)01 MISU(66)^ UH^, HIP 2. §S™ 
01^ §E10U 2j^H JllTi^Qh. ISU ES(101)£ OiaB g^M HDT(12)0ilAi Sjjn Ch§ ^Kh^S^ «i 
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5UIB ^ 6MHz ?IEH£ CH^OSAl M# £0(30)23^021 QgiMg SS- §MM 

isu an(ioi)Ej Ewia U48(iQ7)s isu ssaonon sis* 4^ a s^e siowm sag a] safe 

CXSU(102)0f] CHe^ §qUi S33*»Q. ISU HB(101)5*E|S| sjg ED01H& SflSS AiHI^tK EMI- 
CXSU(102)M 7\M X3H Sy(1Q3)£M SfirBQ. ODM §9, SIB 3^(103)^ POTS, DS1 Ai 

H|±, ISDN, Lm DilOlEi AjHI^ g(H] CH^ »gi StMT 4^a 2iQ. 2| ISU(1D0)S HDT(12)2J 

CXMUM g oH-HH CHgoi™ 6MHz CH^OUI Olg^sSJ- Sifc3§£l A1MA0MM2J ^Ail^O 

»S&Q. 01 XHUSI AmAOEfe ISU(1Q0)2| EFHOO OKI- BffiJQ. HISU(65)S 6MHz ^EK> CH^OUi » 

5 DSO tflU£°] <*M]±m ^ S!£ ^3 HISU(68)S § ?H°J DSO SByMBJ ^Ail^g Xfl§ 
IT ^ 2m ffiOIQ. 

xfiy sy(i03m cxsu(io2)0fi assas md\ edoieib wswjl cxsu^ oiatMsoiEis isu as 
(hi Bismol nm g^a s# eo(30)£^m2| s^e sai^si 6mhz ^m-4^ ch^sm oisi 

© 25f CDOIEI a MQ\ C0OIH2I 951 *|« ISU S3 (101 )g raOJtJQ. ISU(100)0i] HEJT(12)M2| 
S^g «*B SHCr^g^Mg 6HHz 4^4= Qi^S HDT(12)2J CXKU(5B)W 2|*f °l^3 0]gEj = 

zi-zra isu(ico)^ as^Mg s^ss^a ^smoi isu Lii oi ei g^a sal** a^ m 
z\m m^tm u\m m^m g-e hdt ekdisjou mhaiziq, isu(iqo)s a© naj Era 5*! a Era of 

01 -! 52 MS S^SfOi DIM SAIM HDT(12)CHi aSSfeDI W9.ti 2^ SEI Jffl3«KK 
ISU(100)S SEKIQ1 HDT(12)M^E1 LH0IE1M 4^ mil ZIM^EI 4*£!S HOI CflOIHg SEI&D. 

oi aeioiis- Ai^g(io)oui2j ,tey sis* wiaiai^i- ^t^ioi ^ef. ohxi^s> 

isu(ioo)3 oie ^Ei/i2(io4)^^Ei mtm 2^ <M2(io9)ai] ^jue sai§> h^f ^01 hfc m^s-cid^ 

ds^EI ISU g^v AIS!Q. 

HDTQ i|A|2] QHQIEj 

Olul-^ CI All B^l (HDT) (1 2)011 A12| CilOJEI S^CHl CH£^ ^Ail^ ^SOILF. a 3M S^l-B, 

LH^JH eiE1SI0|^:(62)QiIA|2J L1]^?-]3 £H|2F L^^§g ?3tF ^ ^1^1(14) A|-OI°J QIOlEi 
HDT(12)°J DS1U(48), CTSU(54) a CXMU(56) ag§S ^ BoB aS^Mg gtf^S 3tStiCK HDT(I2) 
(HIAI2J ZJ- DS1U(48)S Li)M?43^^E1 47H^J OSIM mtm OI SMI CTSU S^(?6)0|EM2 Uh^ 
DSO dSMSJ 47H2j 24-xBy , 2.56Mbps DIOlEi ^§g2S i25zMIK CTSU ^qOilAi^j ^ DSO^ DS Z 

&os ei-ois, Ainyg a ^ioi/^eh (HiAiAica ?a)m gg^- ^ hi^m 

^StlSiEh. 01 ^g^j DSO^ DSO+EKa tl-Q. Hl^ Aj2:(KBS)^ ^ H^SDKIF 

S^l-a QH 24 ^aiaOICF B.^S!Q, 0I21S LHM$|H^E1°J 64kbps DSOM 72kbps DSO^ DH 

BtCh. 0I2HTOI, ^ DSIOflM Olg^F^ 247HHJ DSO WHS SLWMZ. aaatHJO 47H^J CTSU £ 
Ml! 247H^1 DSt> xBySS i°d^!EF. 

San biM Ainyg(NBS)^ utm =eiis ehjis, ch^^i Aiayg him a ^aa- dsiusf tm 

bimZ^ ^ DS02F £h^£! 7H1CH §Mf ^loH ?Hi^ EHI^LIgOICK g£ AlZiyg 

himm xsy sy( io3)on sgsui as M^e sHa sy(i03)M m^z^m oisoi as =a 

dso^ m^ti am z\&m s^oi-Ai dsi^m^ei it 4=a si^i rasmi/ "zi- dso^ seh^ dsi 
a Ainyu Easm ^i-ei?i^ ds ^ais a^ oh?i (marker s^raoty tfQ. NBS 
~ oi x-bs^ck mm him aih^ds si! Ai±g(ii)^j ofdm aa s^oii ^gma. 

8?H3)OT°J DS1U(48)0| 77H^J ^ DS1U(48) a DS1U aM(50)M HDT( 12)011 S"HI^ ^ 

SID-. OlSh aOL 327H2J CTSU S^MOI 0S1USF CTSU(54) AJ-OIOil H^g^ffl-, 301 28^ °J2J°] AIZHW 
MEH^I# S^ham °](HI0IM^ 4: SQ. 47H^J U-OiA! CTSU fis DS1U a^ H&y- DS1U E Q\ 

hi ol-LE^EI s ^OIQ. PSTU^ USH" DSIUDi] Oltl" fis DS1U(50)# ?it^ ^£1*1 SilCHM 

5*1 (*!■□• . 

2| CTSU 32JHDrAj^ 10UIM tmm 4^ SiHCR , Mm 247H DSO-^ S^hH UD1AI 

CH^^^ AFg£|AI Sr^QK ^[ CTSU 2jq(76)£ 2.56MbpsM MqUEIH 8kHz LH^ ^Ef!S t's(a 7C)0il 
§7|traOi 0I2S 125 M s6c^ffl]S 5^1 S 320 HIM01I EH StlO. OIM 320 HIM ^ a 7A0{| a A! 

a um iroi ^ais^M eeiis^ ^hmchi ^ w\\2\ m him(?2)^ 2^m him ^ixioijai 

2J §3v 2^1-01, UD1A1 13 HIM^ AFgtlAI Sr^Q. Oluh^J 288 HIM gOilAi X\g 216 HIM 

6 m& 247H2J DS0+ .tHyM 2^1-01, 017IA1 ^ DS0+^ 64kbps DSO *Hy + ^7hBJ 8kbps AQB1 
HIM011 CH^EK 0121- gOI DS0+^ 72kbps (DH 8kHz ^^ISOhQ 9 HIM)H] CH^^M ^Eh. LI- 
EU AI 72 HIM^ DS0+ BOISE XB^g OIUIS 310IEI-. *tt\<^2\ U[X]^ 18 H|M(74)^ A r g 
EIAI ^ HIMOILh. 

HDT(12)°J a ErS H^h (54)(CTSU)^ 287H^X|2J S3 CTSU QJ0IE1 ^Mg(76)HM 
^Ei SSI ^73Sh 0\mm HDT(12)2J mm D^EI ^y(CXMU)(56)0U L'^£l~ 247HJI-A1BJ 32-xHy 
2.56Mbps L1I0IE1 ^Mg (78)011 S^AI2!EF. CTSU(54)2h CXMU(56) AH«2| DflOlEi ^Mgej 5 

CTSU #qOIEf5 tiQ. ^ CTSU atl CTSU ^01 327HDWI2J 10HIM J|y§ 

^ 2iQ. 287H^ MEH^iM LKHAI CH^^^ Ah#EIAl Sr^Q. ^ CTSU 2.56Mbps 

M M^UEIH HDT (12) (a 7C)°1 8kHz LH¥ ^BilOi°J dsOil ^^ItF&EK 015^ 125 M sec iEIIS ^1 
& 320 HIM01I CH^tlQ. 320 HIM01I IWtt ^313 CTSU ^^011 CHuhOI U[9.[ 

HDT (12)^ 4^-DSO l^(16kbps)BJ Al^ a S2f ^1EI 01 CTSU(54)2J H^°J EF 

o. igj. ^3] ^SEK CTSU^ 4096 x 4096 4^ -DSO JH^hS^ ?\^m ^ohAI°^, a^ EFS 
QmmO\ O- OlgEIS 21S CHUCK §^ ^^OU ^CHAI, CTSU(54)^ ^ 24 DS0+°1 28 CTSU S^^M 
Ai 672 D^Mg DS0+ SB?I(aS 26887HDhA|BJ 4^-DSO M^im 32 DSO+Bj 24 CTSU 

MAI SBS 720 DS0+ EH^(a^ 2880 4^-DSO 5fl^)^M l^A|5q WtTStta. 
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01 A1^H = L0M«3 2!E1IH]OI±0flAI 672 DSQ+ 12!°J i!EH *iEI g^fs 7OTCH, DEM CTSU 

s s=| A^I,- 4= Sib 31= OK-ID. 672 xm D!«0! CTSU2J CTSU s^Ofl ^&E!CH Sl= 3*?, 

0131= SS(ccncentration)OI OlgEIH 21= 21 SJOIttflr. 01 2SM CHoBAIS OISHH Wilt! gg?J 

O. 

at CXMU(S6)= m& CTSU(54)£^E1 87H2J CTSU §^(?8)g 4=dSr?l 9|«B S^EIOI S1Q. 87H2J 

DS0+# CXMU(56)M °m ^7r3^S x|E|EI01, lOglflfl IBEIEI dlM7 r 2,^21 DSO+M gj^EICH I0UIM 
DS0+7h SQ. Olg 10 HIM IB 51= DSO. NBS(92!1 U|M >JS) S IBEIEI ^ L1IOIE1 ^§5 UIM(E 7B) 
B StiltCr. 10 HIS nfi5!= HFC g#2f(11)£(HIAI ISU(100)2.S a^£! B10IE10ID. Cr=±MI! XBU 

_ — • ■ ■ ■ • — — ■ • — A t i. i^i -n.™ AEg 




Eg %mnk\ mm uem 4= 21 =• 01 s^mh ibeiei uimm oigsKit 7is= hisi- ir= ay as 

S SLIEIHg JSSttO. 

«A E g Hf*fog, HDTM gtl e?Stl gSc AJ-^S- HDT(12)M St!" 3M°1 0IE10IQ. Oflg S 

01, 10e?HB IBEIEI H|M= CXMU(56)0flA| XI El SID, CXMU(56)°S¥Ei CTSU(54)M°1 d== £ 7A2J itSS 
£M EICH SICK 

DS02J ij? XI 3 (round trip delay)= E= E||0|E| gSOil CHsH SBftlCt. DS^Ml! CTSU 

El CXKU(56)g mm HFC =i+S"# 71 SI ISU(100)£3, II CtSOO ISU(100)£M¥E1 7)^?S HFC 

Tljf CXMU(5B)g slB CTSU(54)S2J nkzr OI*H»/d XMlsl £gSr= Hr2r SOI 
§7|2KH1 2J5B HOiaO. ^Sl^HS, 733= ^ ISUOfl CHSB *8H0I. 3 30171- §2}*!- 4=2J ii 

Saoi oiy 2^ xi s aois isuoooxwai 2 sou xiss 22=0. 

£ 3011 EAIE! Qh^EI Sbi (56)(CXMU)= Dr^EI 91-E £S|(80)(CXMC) S OriEl 

?rE(MCC) SB(82)B 5t«B SID. OlDIJdS*!- HrS>r SOI. 6?HDrXI°l CXMU7h H0T(12)0i] S^tS 4= 




SSr^QI HI 01 dS°tf3| gfiSrQ 
Si OI^EI 35KCXMC) 

CXMU(56)(E 8)°J Saj U[±E\ ?h= SS!(80)(CXMC)^ HDT(12), ^o| CTSU(54)2J CH0IE1 ilSSZ^ 2JE1 

mo\± i' hfc selslii)* tis aioiEii s^Pi w aa eiamoi^M astfo. cxmc(80)= mcc 

□ Dim asaog ojEliHIOIi^CK CXMC(80)£ £E«J" HDT(12)^ 6MHz CH^^^S A1UI±E|= HE 
ISU(100)ArOI°J _ CrS XI g CH X|g ?lth ISU iBy *4=d7lg CXMU(56)= 01 

6MHz EH^^LHOflAI CB0IE12I S^g 73IOitlEK E 8g giShS. CXMC= H1017I 5! £S|(84), Dg£M 
1 1 CD0IE1 V» fflS(B8). giiS QIOlEi flS(90), DflOIEI ^gg 3S(92), IOC ^4=i!7|(96) 
§J EKDI3 g-^7l(94)S 5t,^Er. 

QS^ig DflOlEi =& tlS(88)^ CTSU(54)S^E12] 9U|E 52!(E 7A)°S^E1 lOUIS iHa 

IS HIM* i^tfcr OIOIeI MM = 5l4= IB El El M QEHdJa. CrS^MH QI0IE1 99 

as(eo)= as^^g ctsu mmw Em^ 32 ?s uim(72, ?4)(e ?a)m sitishi flippm sgwi 
§ aicHsroiiAi > tHy^oii \mm qioiei ^is hims ^jai^pi *i*b Ahea^ FiFo.muig 

?H|S r 2 SID. 

ai: Mg qioiei ssh as(9om a^Mu au ^^khi g^s ioswi hiecqioiei s^i-sra 
01 sag en 01 ei gs(92)s am= a^ti- fifo mug strsui siek s^mh oioiei aa- 
tlslife imikirasj dioih ^mike tb)« ctsu(54)od 217^^1 ?ish 9him xny ieske 7A)m 

DAI OIEI^J- =&= SI017I S! £2!(84)2J SICH8HWAI 4=S=CK 

I eEIM#TR-303 AIHI^ &sW?]l W faS AlHIig ^ISSh7l ?lfB S5j EF2J 3^- MSOI 
0 ia E |- e^OBAI HFC »4jS(11)^SS2| MEH^I S7;i*H3. »ID7K ^10171(84)= CXMU7F Q|0| 

iissnoi wis&m cHgsfe mcc sg(82)(Hi cH*j- not* «is*mh 

010IE1 ?IS tlS(92)^ =& il£(92)0|| 2|tt ^ S^Ml xBy2J 10OT UIS S7 r 2| 

g SEItb. = AUsOflAI. IHEIEI^ H^OI StSSOB Sl= 5UI= xHa^OllAI SSorE^ SiS^ 
So^f. 5rla ISU Hfd7Tg= ISU7t OhOlg ^EHOfl Sig UH 23 *r3EI7l OHSOII, CXMU01I 

SIM 4=*»Q^ IBEIEI S7r= t,^ #Ht> 2- OH-IEK 2§= IBEIEI Oil El = g^SD tflUOfl/dSI 2! 

CXMC(80)2| ISU §2f iHa(IOC) ^4=d7|(96)s fl|017| S! SS|(84)S¥E1°J DflAIXI E= HIOTOI0IE1S 

asipl" w« aVu™ 2tifhHraoi7i aa shims on ioc xia diiaixii 64kb PS ay 

M M^SKH HFC =<ir&(11)^M a^g MCC Sg!(82)M S^Mg S* f 01IA1^. IX £ 

?a7li 01 at? ffllAWg if017| S! i2*!(84)(Hi HlS&b= MCC ES(82)M 7\M 64kbps ayg 4=i!^EK 

ElOia BJ4S7I IIS (94)= HDT(12)°J S! SS CTSU (54) SfXrS^EI 01=2J AI^S S^l S^g 4=a 

Ha 615^ mmk hfc =^°j e= mntm m$ xisg g7i^Ai?i7i $isb ctsu(54)ob sish 
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©£3EI£ 2kHz HFC OS =MS StltiO. 01 22^ ISU Ha^03A|2J iffiS 

UEUHQt 2# AI±S0fl EH*+ £M Ej-0i92h QilDiEi Jii^gQ e71thAi7!^rj] Ar§£!Cr. 8kHz EHS 2 
2^ CTSU(54)^Ei CXMU(56)££21 2.5HMHz 32 S3 a 2£E] S gt£ g til MS UEH.H7I SIS SISS 
D. 2.048MHz M^S CTSU(54)0t] EJuS B"45HOi SCN r U(53)2h C*MU(5S)£S ZJO. CXMU(56)S ISU §Sf 
«IH S! CXKC(80)a- MCC 3S(82) AhOi^J HS -§23 £|§3 0! S&«© Afg^Q. 2. 58MHz H|e ggi- 
DS1U(48)2h CTSU(54) a CTSU(54)2h CXMC(5B) AHJISJ E1I0IE1 2£2J 2£M SI^H AFSSQ. 20.48 MHz 
HIM CXMC2h MCC AKH2J 10HIM E]Q|E1 x^2J 2£Q 9\ti 0|g£!CK 

Qh^Ei ^afHCn 5S1 

CXMU(56)2J Oh^Ei -1^ ?hE(MCC) aS(82)£ tl^ «&HH1A|£ CXMC(80)IU °JE1ffljO|±ShI2 QE m&W 
M~ HFC StfgK11)2-©£2J ^ a^%E12J ^2M 2 S}- £271(14) a ^27|(16)2h HEHE0 
OI^MX MCC aS(82)^ 2th DJDIE1 a HI CM QI0IE12J OFDM 2£# 3S 7I^M 7*^Eh. 2 
32J g^2£^ g^Mg a QS^Ml! -g2 g> c XhM MCC 2g(82)2J 5@ g^g. UEI-tf 301 
a. MCC 3§(82)^ HDT(12)WAI ^tH^Ei 3MS 0RJDL 0I& CXKU(5B)2| CXMC(80)S §fh= 3 0121 
= HDT(12)£2j OiSH °!E1EI0|±a £7! UHSOIEh. MCC 3S(82)= HDT(12)2J 2£ A!±g 5*iM LFEj- 
tfEK 0121- ITOI, HFC «#S< 11)#£S2| 2£lh Set? as £2j#M ^ofe ^fSa 
HDT(12)2J CXMU(56)2J 2* MCC 3g(82)^ 2th QilOJEi a ^JCH DO 01 El 2£g QS^Eej ^ffijEg 
OflAj 6MHz2J SQ| 013^1 WSSTfeQ. 6MHz CH^2J cXMC(80)Hh MCC aS(82)AhO|2J IOC 

£^271(96)1 mt! #2 2!HIB0l±4f£3 CXMC(80)0{] 2JSB (ffi717h^ha. 2 th 9! SOI C0OIH2I a 
2£S of 725 LHXi 800MHz2J RF MSWIAI 00. 

^ MCC aS(82)^ 2f 5 LHXI 40 MHz°l RF ^^LHOjlAI ISUS^EI M0\ CflOIEI 9! E£h CflO|E12| 

S Sl^ S^Mg ^mie^QOAi 6MHzM SSBTSD. EJ-AL 6MHz CH^°J g^J" CXMC(80)2h 

MCC as (82) AF0I2J °iE1IHiOI^^^ CXMC(80)(Hl Z\M Otl^ll 4= SiQ. 

MCC ey>(82)3 QI6HWAI ^Sth mi STOI 20.48MHz i!s:2J ^EH^ CXMC(60)^^E1 256 DS0+ xe^M 
^dttEK MCC 2^ (82)^ 0171011 Ai OIDI ^Sti" OFDMOii BTiUhOI E^ ^iTF 7ls# Ahg3|-0| a 
^ ISU(100)Ofl 01 gat S^ti-EF. MCC 3S(82)^ HFC gAEg S^OflAi 256 

DS0+ p§ Hh^n|. tmm 01 §M1 CXMC(80)2:^ 20.48Mbps ^^g^S S&^Q. 

0101 gg^ Hh2J- &0h QS «^KF Si 7|g£ 3jJH 3= Si (quadrature amplitude modulation) m 

on aj^a am a aw caoiEia ^jms zi^zm cm &^Eh2j aheaj-o^ 2t! . oi a0J m oi&i 

m e^tr^l ?i^B 5^ ^ ^BlOij 7ISS 4=* H ^r~ 51m ±tt&10. 

^'M MCCaS(82)2h ISU(100)LH2J ISU ag(101)W 2|fll ^El^ ErS ^El- 25 71^ Oil CHti" 

SHOO. 3^2J EfS^eg StmiAi ISU(I00)(HIA|2J ag CXMU(56)0f] ajtB Si! El 

D), ^ e.^Eh^^^ ^'MMS Ar§^a^ ?l^ Sl^EF. HEiLK MCC a@!(82)°J ^£17\ 

OiiAf H4 S^MH §is HFC ^^(11)°l ChS XI S Of XI g iSU(1C0)2J XI 3 SS2J 

oi^h s*i-q. mcc as(82)oiiAi2j ^^?\ &mm ^ch^i-o^i as g^EEj a.^ m « 

2IS- Oj°LH0ilA| glEICHO^i- 0I2S AiS C|# ISU(l00)aS^E1 SL~ t\M^ 

^^l^r 3M0I HDT(12)0fl ESW AlgOil SlEia^ Z| |SU(1QD)M/d2| i§7fetl XI3 EhErDilErS 
0|g*^S^ tSoO^EK 0I2S ^^MH §71 th ^MA-fl^ej ^^01 Dl OluhOil ^S^Ef. MEh 

7L P-g e.^K|-M^ 3|ingm SXI^h7| ^I^L I SU( 100)011 BJt]" S^^^l S^M ^ioB Ar£EI= &£EY 
^El-^^ HDT(12)0jj ^Er^OICHOKJ- *tEK 

CXMC(80)a^^E1 MCC ag(82)(KI aiTofe QS^Mg MCC aS(82)0i] XflSEI^ 2kHz2 r 8kHz 9 

^MOil ^EilS S^SEK 2kHz iEflS Ol^hOil SEh ^]^| ^Sufe Um ISUOfl Eh^ 

^MU £M EhOiam 2^h7l ?lf|-01 MCC aS(82)0il 2J^B A^^IEh. Oi =Efl 3 xi^ EH 

El-e ^EhiEllS 751 7hE|7|D1 2tKilO|Ei7|- ISU(l0O)0i]A| g^mhTi] ^5gl 4^ 
2*a^ ZtEh. 2kHz^ ICkHzCagJ ^j^ fiiOJE)£j- 8kHz(EiI0IE-| ZEOS &110IM) Af01°] S| EH SB °'XhM 

as isuooo)s i su( idojoi as as^Mg Ehoia# ^So r 7i ?i^e s.^*! mcc as (82) 

(HI 2JoH ^7l5h §Mf AhgShTil SO. 01 §7|tr^ HDT(12)0)!AI S§ ISU(IOO) 2^01 

oH^D. 01 2h ITOL as ISU(IOO) 2£(HI AI-gEI^ 2^EF ^E^^ HDT( 12)011 E7IEI 

Til SCK 

^im sis 35 xi 2 ^7i th 9! ^ti-M ns&hiz 57ith a mszm o\?m ^Soh^ 
Hh2h aoi a-si* tuuhxi oiEit.1- §7ith tmm mm oji^iEi^ 0121 on mcc as(82)°j n^tm\ qs^m 

g S S^^bi 6MHz CH^^S^ g7|th JHyM WoH ^t»SCh. OIM EhEHJilEJ— IOC xmm Ahg^hOI 

^EHuanh. 01 Ai^soiiAiHj assi.sfls tiBSOiL 10c xHy a xmz sth cuoiEisj s^chi 

AhgEI^ E1 2Hoh7iU a^ Qi SjS W4(Q ^IS BIM/5/Hz S£~ HIM/S§)2! MCC aS(82) 

2h I SU(1 00) AhO|2J 73ICH QI0IE12J 21 ofl AIS Eh€ 25 Ahg^- 4£ »Ch. Q1IM 

sth moiEi^ 2^ 25M Ahgshoi 25i 4= me tm a §7ith iHas bpsk 

7|^# AhguhOI 251 4=a SEh. 

mcc as (82)^ a& isu(ioo)0ii 2j$e as u Jtif^s 25^1 sth a xuch dioieim M5tia. 01 ei 

tt ^5^ 2th ISI^Il AI^SSJ 01 Ei 7hXI AiOOfiH CH^ Ol^hOll XhWI^I ^SSCh. 

MCC a@|(82)7h ^SXIH OFDM 2^ Al^gjOil ^ 7I&MS 01 Ei 7hX1 ^AldlMDil EH^H Ol^hOil Qi 

^ «ab«i 7iaeh^ ^oia oi§h2j stmm sjei-. mcc as (82)^ §7ith xHymoiiAi isu(ioo)s 

5¥Ei2| g7lth 15/na§2) 2^/31^^ 3^h0| 01 ElliSI 5 AIM H§£>2| g<y 2]EiiH]0|^ 

i 7i^ cxmc(80)££ ayi q. cxmc(80)s n ch^ofi H2j 2^ am^i 5g# 21 Eiiaoi stexi^ 

ISU(100)^52J ^lofl MCC SS(82)0{] ^I^Eh. MCC aS(82)= §71 th ^^^2:^ 

25S g^Ig SXIS fe*^ SfllOil LHoH ^£hA|7|H ia*f XIS UMi^ #2 El 
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ckmc(£3)s a aeoii kcc a^(82)g 7i a isu(icn)2j s§ sa§ sgtw sise i sue 103)03 ooAiaie 

QW7WS, SH AI3 2S1 Slfil ISJ(100)g"S7|»AI?|fe SOD CHoHAj, MCC Sg(82)^ IOC JH 
ISU(1C0)0i] ^ioB s|§tJ CH^^ g^Mli Che iE03 HHS# SAIS 715 SMM 

[Ho'B ^3-Ai?m ms& §s Aia ase n-iz^ as eiEisiioi^e 7i« cxkc(6Q)£5 awo. 

CXHC(BD)s. n ChgOf] ISU(100)2J ga §S £3uh7l «tB MCC 2S(82)e 71*! IOC 

QUI XII QS^MS 3^Ch. 

oiora meg hfc ^3S-(inm tj» gas mo\ §s oioiEie 3^sh=- 2 on choB 201 ck 

HDT(12)2J ^ CXMU(56)£ ^§2J S^Eg a aS^SS ^K^CHJ CHS3A1 £HI£!Ch. CXMU(56)0il 
S\tl g^Mg a 3£ SfAhE] CH^S- SICH 6tt-iz0]DI, 2f 725-8C0MHz2| RF ^Mg2J 6MHz 

fflSt^S. ChS^Mii 3£SCh. 

Qg^iS g*fOU1£, CXMU(56)2j 2f MCC SB (82)^ 32] 0j]H|2J 6MHz CH^o^ §^ Eh2!(22)M 71 

n DS^Mii 3 th S4!7i(i4)s- 3713 sth a anew oioiei m^tio. hdt( 12)21 mcc 

aS(82)S^E1Hj RF S7|SJ 3th a 73ICH U10IE1 ^2t^ W P-S^Mg 3 th £ 

371= n om\ t*#2i as^Mg ^ kid Ehe!(24)s-ss 2£uh7i £Iob ass 37i*j 
m di^2| 27i-ir shjis Mtaa. 

QS^MH §" El 01 Eh°J(24)^ SS- a TSJOi 010IE1M 0DN(18)S SiTtHIh. 0DN(1 8)011 Al£, 9 3 
2^ DAI 371^ efi-EIOI (U|E|£ Siia aa EIQI Eh°j (42)£^E12j ) a^§^ HI El 3: SSEh StfEl 

ch 3713 Qg^ig rf aa. 3th ssei- t^ch oioieis stmh= 3713 rf iis 

0DN(18)0il 2|*H 47H2J 5* g4+ Ell 3 (30)^ E|a*!Ch. 2§ 3th §MSf TfflCHOlOIEI Eh£^MH£ 
5* aH<30)#££ S^EIU HFC £3^(11)21 §^ 71 ^ 2^ Eh 3713 L^^Eej ^ 

q RF S^S^EI EH U £1 01 £ 60il SEAIti" 0IS lEi(104)M Moll ISU(ICO)^ ^371 H^3(I01) 

m\ Ai 

rf 3713 m 1 ^ 32:^ ^kf^ ^ h ^Eiiq^j 7mm mcc s^(82)0ii 2it$ mn as & 
£Etet°£ e^a 311- §s a xiich luoieim ^t,mn siq; 3a sm a aiioi eiioiei^ dooiei 
s oHstm ^mm^ ^ ei oil a& 7i#e a^i-oi ^im ^it^^-h^ s^sek qmw 

01 Al^g(ll)LHS] a^H| gfS 3^£l£^ SOilAI St^EFg^S S^EIDI, Sliil El-S ^1" 
#E|-#^^ ^]^#2J Efg o^EI-lSf £^ §121 HFC ^^(11)^ 71^1 3^F7I 

^ioH ^3^^ a a an sa §m a xiioi diioiei^ sbkiodm sioH isudooww ^-^^ei-. 

ISU(IOO)^ HFC L1IM?4H(11)21 ^ ^^21 ^^SS^EI EH US RF 35:M ^3*>-Q. ISU(100)2) RF 
HSCIODS 01 ^21 ^^o|-0| 3fF §a£FX-fl01 LilOIEiM 31^ xHy ^^(103)^^ Xil^l-71 

cxsu aoi7i(io2)s ayjEf. isu<iqo)s aa §S7F 7ha» as n^oi a^bfee^ ^s-eis ei 

ElitilOl^e UERSQ. 

HDT(12)2J CXMU(56)]1F ISU(IOO)^ #3 AliH(10)2| Eh§ XIS CH Xl§ 2t Al^g 

M ^^EF. CXMU(56)3|- \SU~ [Q-EI-Ai as 7|^M ^tS^CK B ^S&il CCfE 3£ Al^^j^ 3^ AI 

^um iwti as 7i ^# ^^ct ^iuh 37H2j lie as# oig^- ^a aa. ai ^hb as^ 

KDT(12)2j ^ CXMU(56)0fl MCC ££1(82)010}-. MS HDT(12)S 37H2j Ihg MCC SH(82)( 

a 3)-i ±%mo\ ^ isu(ioom aisb 4 sin ch§ ai§ :h ais 3£ lom«h« ue^ef. mcc 

3^(82)^ HDT( 12)0)1 2J^H ISU(100)g XilCH^I 9\ti 73! 01 01 01 El 3£ ^ OHJEF 3 a §M 3^a 
^§^Eh (His §3, XilOl QI0IE1S 2# 73 El DilAIS, §3 ^"S" a OflAIAL ISU ^71tf J&Q\ Dfl 
A|A|, ISU agj XilOi DilAIAL XH^ ^bd 5bll a ISU ShEL ^Al a SHI(OAMP) gfif 

H ^a 2JEK 

¥ agj^ 71? Al ?|^}j Sl3t^ ^ ^hS ^FSAI- En HISU S SO I Eh [[f 

EfAi, 7^01 y-n 3^ ^a7F y-oioi: t^Eh ah Egg m^o^ a aihi± s=aw 

A1SSM 7hSW En MISU SHOO. 

hisu as a misu ayg a7^xi ^ehm 4= sjch one hisu as si- misu agg g 

01 El 7fXl ^AlOtlMOil CH^HAI Q\tm ^S^hn HhEh ^01 HDT(12)^^E1 S££! u^El- 

2J BAI ^^Hi" aS HDT(12)^^Ei 3^S El-g ^^Ef2J L1 ^Mi *Bt!0. OilM 
HISUS HDT(12)^E1 3^@ 3th §M2J 20 EFg S_^E|- ES 10 ffllOI^E JtHyg ^m% h ^ 51° 0\, 
MISU— HDT(12)^^E1 3£S 260 S.^EF a- 130 lOI^H xBaS 4= Si Eh OIS 3H ^ 

^g HDT(12)EHI ^JoH 3^E! 35:^¥E1 7SI01 Oil 0 1 El M ^^^71 ?|oH ^E2J 4=371 A^ffl, 
HDT(12)^E1 3^3 Ehg «^EF^^ 3tF gSi ^goF7l SI«5H HISU agHJ ¥7^°J 4^3 

7| Al-g^ 4= SiCh OlEltJ- OI^^EiS 01^21 ISU eg! (an out of band ISU modem) 01EKQ 

^EF. CH^il ISU aSSf tJ-]?J A^of7l MCC ayj(82)S ^IJH B.^EF Eh^LHOilAI a- OIE^ 5|in 

e.^EE¥Ei ^21 ^^aa «^ei- sich §ms ? ao. ch^si isu asifs g£h 
hisu a misu aas isu as on choH en 437ig oig^oi ag2j g-^ 4=37ig oiesFS 

Ef XII 01 01 01 El a^M 4ia 4^ SACK OlEi^T 51g OI^^Ei- CH^LH ISU ag(in-band ISU raodeD)OI 
EH2 tO. OIE^ S^Ofl, 73101 OlOIEin S!S ^Eh E^LH2J S[^E|-^S ^5. El A|°L AIS El-E 
H^Eh ?mm 0|g^ 4= SiQ. S3, TcilCH DI0IE1M ^Eh S^h7| ^Iti" BPSK S 

^- QAM 7l#Qil 2|u9 MOISE u^Eh Sfh 0I0IE1M ^^(-n S^HOIEh >i)EI-7h, 731 

01 OlOIEiEh 3th 01 01 El a^Oil CH^B S^Mg Sr: ChS^Mg S^g ?I^B A|S OB 85 7ls# Ah 
4=a SiEh. 01IM Eh^^^il 3th DilOlEi- 256 QAMg OlgohOl a^Eh^S ^ 2i 

n S^^H 3th OlOIEin 32 QAMg OlgShOl a^Eh^^ 4= SiCh. 3£g CHS S5 71 

mm OlgufcU- 3^ Al^g'21 4^3 9011 Al CHS ^5 Ahg^h^UOfl l h 3 2JCK HDT(12)0H 21 
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o3 S^a CF^Mg m\ §S K SO) SS2| Ai£ CFE Eg £A!O0£] g^SEOt] &oHA1 OI 

gAE|j H^|>;;Ai~, ISU(1C0)OTAi 2J- ISU Sg(101)S ^ 5 LHAI 40fflz °1 RF ^^gOilAJ 6MH2 CH^ 
^Qj^ §moj 3,3 Qg S^Mg g^SHS, S^Mg 6MHz CH^S 3601 4=£IEi 

^ DS^il 6MHzDil CHgtH}. S^MU 3713 £jIF S! CiiOIEI >H332! §^ M0|§ £] 

n(30)e 7i*i £ ion eai^ a^a a- etf itE(i8)s isu aedODM s^acF. odn(ib) 

CHjA1 = , 01E1 7FX! ISU^EISJ ais:^ geaOl S ElEi EF°] (26)S 71^ HDT(12)^ Ht^^ 

s g^acF. oidi asti-Hi-a- iroi, chs-pfxi isu^^eibj 3713 iiss ¥E3£s= ^ 

^oj gAEB g- ais:^ lti~E!71 0130] ^EF^ SOU 4* SiCF. 0|E1tt S^Ofl, 2t ^£!7I(16)£ 

a\mm= uf^ soi tisi it^CT aa. 

CF^SJ ISU(100)^^E1 B§2| HDT( 12)^2] HFC St!" CFS 73 S CH AIS E§og 

2!oti, ma ^ef^ gir ^eii-^^] 71 ae oiguF7i $isfoi= isucicojm °isa ^ sl^ef^s e$a 

^MfH OiS 0I8LHOTAI S1EICH0E!- STO. ?tiCF7F, 0\tm MCF £MflSl aSSfe HFSh IT0I, 
-§£! Ai^g](10)0i|A| HDT(I2)2J L11MS13 °JE1IIi]0l£(62)^E1 E^ ISU(100)££ EtJ" 7i^ ISU(IOO) 
o^«E1 LSMSH SEUB0I£(62)S2] SJ^ §5 IT0K3t IllO. 0I = MHyH Qs = Hig ^ 

SOI A\±™ mm SXIEI7I S|*B 20ID. 711CF7F, ISU(100)M QtfBA] DiS HI 01 7I^E 

^SSFE^ 2^ £J2:7F HDT(l2)0iIA1 ^ilEJCHO^ tlCF. QI-S7KIS, ISU(100)£S^Ei2J 

OFDM 2£0il CHoHAi, ISU(100)£ HFC g#S-(11)# 7i*i S^a CFS St£EF7F SiaE^ 

hdt(12)0{i §7iaoiora- tio. &g a\±^ mm\ aa ggsF= ^ m 

E\mm$m Q\mtm ai§ ch ^o^i ^iti- 7i## ^^q. hdt(12)7i- 

mzg. si an aia fiisa- ^mi 2^ s ^ich moiEi^F a azsa ag e.^ui-M# 

4:^1^- OH, CXMU(55)EJ MCCSg(82)^ 31^1 CH^fe 6MHz CH^^OilAi ^HJ EF^ «1"^IFM^^E1 3 
» BIO) EflOIEiS ^i^FW Oiat!" S!h Ei!0IEi# LDM^H °j El 91 0|i(62)S 2§^F7| ^iuH 

CTSU(54)0il Mgolll 2tF .^?H^:5^2J XUCHM ^loH HI Of COOIEiS C^iC(80)0il X-fl^Q. 

S-SXFBFS ST * Si^ UF2F SOI, ^^l^g ITS', ^ITF4 HS, EilOlEi ffllOIM. t\M ^, Xil^a AiHI^ 
EFS S ^71I2J 4S AI^HEJ EF^ EFEFQilEF SJ3EA|°»- 30IEF. g¥ 

a mm %=??i mm\ 7iga & ^ h s= oiei^- ^^i a-eit^ 210101, ccfefai dims oias- ^ 

S^ILHOfl 5101 QF. >i]CF7F, 71 ^#01 ^Eoj ]0i E ^ §FH?ilCMS Si^CH. 
0]l_ ^Q|=A| ^ g^2J g?|0i| CLFdF IlSa 2101 QF. 

7^1 IF MgH^^E Al^PISi 7HT1 ^AIMI 

B ^S&il [CFE 3£F Al^gBJ B|1 ^AIDII^ iM^^ £ 60ilA| ISU SB(101)SAI EAia 

MCC (82), HISU S MISU Hg!°J i^Aj£§ 5t^F~ EE 9 LH XI £ 23m S^FOl ^S^CF. 

oiEiti- sgje^ s^Mii CF^Mg eg 2^ y\^m ^ti-EF. oiera OlEIti- Sit 01 
g^fe oisoii *m ^soief. 

£ 9AM S^F9, OFDM ?mm O|g0FO1 ^IF gfi ^ HIGH Li]0|Ei2J ^^Ml! S EF^^^H ?l 
t]" oFU^I 6MHz CH^Oil im ^01 SAiaO) 2iEF. EF^S ^^FTil^ 19.2Mbps°J £ E110IE1 

eilOI^S 4goF7I ?ltf 480 u^KF EM ^t^F~ 240 SilOI^E tm DS0+ 46 SJ-^ICF 

EM i*h5F^ 24 IOC Xliy ^ 2J\\2] ^7ltF S&D. ^ §7|tF Xfiys 27H ^1 o^iiF E^ 

EM itmFDI 24 IOC S 240 lOI^H iHy^^Ei S2 g (guard tone)^S 01 SBS 107H 

OIAFS ei-^KF ^Sfi!£|CH SiCF. Sx-il &-£EF E^ 55201 Q. OlnFOfl SCF ^"Aflul 

7iaa^ §7itF 7i^i zm oiga^ ^7itF e^ smz zmz\Q\ t 6MHz d^ou-ibi 

™R b^nFM^ 6MHz ^BOilAi CH^(516.0kHz)°^ eiSti" 6MHz CH^M^i ^ 

aFM^^EI ^0173 SICK fis CH^S Al^ysj ^A!7| S 4^7|Qi]A1 ^E1 ^ E -*i«0| 7F^FE§ 6MHz 
CH^^I ^E^Oil Xll^aCH SiEF. §7|tF «^EFM^ ^7|sF S ^tF §7ltFM ^-loH 01 ^El^ 

71 tF 9I^EF7F 6MHz CH^LK2J CFE E ££™ S.^ITFMIF ^113^X1 Sr^ S^Oil M7|tF i!s:7F §ia 
EF*!2j =?-Zm KFlloF^ 21# ^i"AloF7l StF Ei)0|E1 ££^ SilOI^E ^EF^^Ei 2^Sa0| SiCF. 
^7|tF E^ dFEFAi CH^ S! E<^a IOC tm^i SflOI^E "^EF^ ^R^(main body) ^-101] SiTil EjAIEJ-, 
^7|tF XIUOI 54=Eh IOC ^^1 * SIEF. 

ISU2J 2^ fi2i 5l^tF^F7| ?ltO, ISU7F SEI^F^ CH^^^J ° c OI sl^IFaQ. CEFSFAI, 6MHz CH^BJ 

a si- moi^h xiiy a mc xHy^ 2tF ioise xh^lhchi s^aoi ioc xey^ dh io^h^j hooise xh 
yoFEF acF. iomq eh ^ ioise ai^ch^oi ioc n^m stmn si^ oiEitt e 

i+ 7|§0il SOIAI, ISU7F S7il a^ CH^2] IOC xHyOI ISU(100)jU- mt&ni ^loH HDT(12)7F Dig 
^ ^ °lSLm *imW 4 SiEF. E 9ACH1 EAia ^SS A1«EH^ E57F E 9DCHI 

EAIEIOI SiEF. 6MHz 01^011^ 247H2J AIMCH^OI ^2.D\, ^ AiHCH^^ 5^fiH2F B^jffll BOISH SH^ 
AF0I2J I GO ntflKf I0PH°J BOISE xB^M 5t^FH SiCF. IOC tmmm 6MHz CH^&il a« E^AI 
71^ ^CH^ t!S^^E12j M20ICF. §!E]0| IOC xiye HFlloFS, CFE IOC XH^M Olg^ ^ 

Si Til £101 HDT(12)^ ISU(100)# 2§£|A1 Sr^ IOC xfiy^ ?I?:I^F^ 6MHz CH^Hj CFE ¥EOil XHe^AI 
B ^ SiCF. 

^2§F71I^, MISU(66)s 1307H33FAI2J I10ISE xBy# 4^duF7| ?lt8 6MHz CH^^ § ^ 3MHzM MTil a 
CH 01 CH^^E EtL 1 " HDT(I2)^^E1 MISU(66)^^°I W^M ^I^H ^Sr^ IOC xBy## 5ti§FIl SiCF. 
HISU(68)^ HDT(I2)2FBJ Ed# ^I^B ^CHE SFLF°J IOC xH^M 11?H2| xmm ^i!&F7l 

6MHz g lOOkHzM M71I aCF. 

CFS^MgSF ^a ^FOIgs CF^MH §71 IF ^ S^Mg §7ltF°l AISOICF. CF 

^Eg a^OjjAI, ISU^ HDT^^EI^I SMOfl. S3aCF(XISQ| CFS XI3). ISUHJ ^71 SF S ^ I 

g£F^ s^^n §7isF xHys ^sa^ ds:EH] 57i§Fn SiCF. e^- so{], isu= ioc xmm mm § 

7ISFM ^^CF. g^^SOilAI^, g^Mg §7|sF i£Ai!^ ^EF^ a EF0I3HJ E^ W1CH(CF 
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s xi§cH ai§)q stmraeh umw md #m\ j\mi^ DS£Eg m?m tm°m oiet ^ ^m- 

^ SGCHE * SID. S^Mg §?1&2J SStf^S 2;H2j g^Mg g3>|fj- x[!3, 1» E= 

2^ m?m tm m shjooai boiuq. 

E JOB MIX £S(82)2J DS^Mg S£ SA1EICH SID. 2f2fOI 3H2] ICMbpsS! 22H2J 

31 GI0IE1 gj^S 8kHz HEDS g^! S^Ofl 2|?H B^UEi^ CXMC(56)£M^E121 HIOIME DDOIEiM 0| 
^CHAi SD. CXMC(56)£M^E1 ICC TsBOi LiiOIEi^ SSoffll^ 2.0kHz gq 2] IOC g^ S^OO 

sjtH aeissD. a a- smi me QiioiEi a ioc *noi cooia^ £M(i32)g mm b^eioj, oi a 

0|E1 = HFC SdSKU)! gSB 2£EIE§ E^Ol °^£J2# 331SSPI $m ^HgME1 (134)011 2JSB S 
SAHHIJI £AIS hlhSh HOI ^3SiSD. ^HgMlJOl 215:3, ID* Oil 0^ £S iDH^ ^E 
2!£Lh fflSOI ^3i2MEI3 MCC £S(82)0{] 2Jtfl B«B 2MgS #gsl gJgSKH 01 E1H2F #M 

dhs 7i~^(i3S)o:i °p>sd. dhs ?is^(i36)& hi mmo\ 01 

MM Mfe^S! E°iM (complex constellation point)M EHSSJD. 01! g MS, H§l BPSK 
aJ2l2J g^M floB 2HM DH3EI = 2^, £S dlM^ E 9C2J BPSKOil Q\tl DHS DOIOJUgOfl AM If 

oi gsmsj Be £^m dhssd. oi aw dhs2] caioiaoii chw a sig- ao/Q »)oi 

USD. BPSK^ SvZuWI^ S^MU m DS^MH IOC xB^ a XSHW QtfEi AFSH = «x ?I 

#oid. BPSKeisas oioi e»3t!-HKi- aoi ai^hou angg rasoi-s* ioc hiqi hi oi Eton ch^hai 

ilHSLh QPSK B5°J 3^, DH ^ HOT blM^ £S 5°]Mg UEHJiS- 47H «WsZ£ § SHJ-M DHS 
SD. SfSt!- 6IAIMMAL S» IfllOiME DlOIEiOtl CHoH 32 QAMOI OlgEIDI, DPI Ai HflQIME H0IEH2J 
DH 52&a EOQIEiS E SBQi] EAiW HHZh 901 327H 5S!i S *K-HW DHS 3D. Oiae DHS^J 1 
2Y EW l/Q SOI USD. 0121- ITOI, §fU°l 0S0+ dS(10 bl^)^ 2;HH] ^jM^ S^£ID1, Z)\{^ £B 
S 27H2J a^EFM AtgmO) StilQ. 0121- ^OL oFU2j 0S0+ xtl^S 6MHz ^5qM^21 27H2J UY£\L[ 
E^ EM 7\n S^D, 

01 Ei DHS E^ ^I^MOI AIS Dg St^HKI- 4HM 01 SW ^ SIM# ^ 8T 301 

D. mm S3, ISDNft StI- xe^S 32 QAMm Afe^lOt °J5Stlc POTS Li)D\E\m S^u^ 2 

tl- iHySI-^ ^CH^ QPSKM A^hOI £1591 4= SiD. DDA1, AiS D^ Aldl^M ^B~ofe A1S D 

e a a x»ass oieiw §§m aiui^boi chsbai sd xsyg xnsoPi ai 

s ira esi ^e 2iD. e Bfson mm aim db xh^chi choD af§elj^ «i ^i^M^Ei s 

2J2J AIM ^£1 a ^ioPI ^tt!- *11££>D. 

I/Q ^M ^ g^S bHffl(138)2J =e|Qi! SSKFFT) ^i(bln)HM DHS^'D. WIS 

8kHz ^EflS 3I0IMM 2^^h^ DS0+2J g^, 5 dlM~ ^ FFT 5]£M DHSSH 5 HIM^ DS £J 
£g tWSSD. ^IM mm (138)31 ^^1 a E~ DilSEI ?|xl^ S^tHIAI 3ED0ISE CilOlEi a 

fl 01 OOiaM l/Q 2, h ^M UEHdlD. t! FFT SIS » ^Bia U^h ^01 ^ FFT(140) 

e AIZ.I- 3^!£M DHBSD. ^ FFT(t40)S ^ l/Q FFTOflAj ^(Hl AI2J- 

^MMS OHBSfD. M 01 ME CflOIH a IOC QIOIH bHB(l38)M 0HHEIJ3 ^ FFT(140)Q|] 

2J^H AI2- £3##M «^D. FFT(i40)QilA1 5°iM2J SIT ^ SiAiej-, ^AlOllOilAl 5 

o"M2| 2560ID. 256 £S!M FFT21 2° ^ FFT(140)2| ^<MS 3 E^BJ 256 AIZ]" ^MOID. 

^ FFT(140)S #^1^ a ^ ^l^(l/Q) FFT1 a FFTOOil CHW ^ESJ 2il m^M ^D. DAI 

1-O^MH ^^l(142fe ?miW^ dsSj S^e! a ^'^ ^l^ SMM ?I^F01 OIM 

0| Ah DJ^^M S^WD. 01 Ai^ n Qgou H^EI- S^g Sl^PI °I^H ffl^S !E1(144)g SMtl 
D. 01 XH^S CF§ ^^M¥Ei SM§ a OE ^E1H ^ISii tlEI^PI ^Itfl V 

Rt\a. oi ^^3t»- s# ^itf^m BiAjspi a ^ smmsi- daii^h 

M ^£7|-fey ^ Olg^FOI l/Q S3bHM(up-convert)tPI ^lohCfl i!S 2£h 

^A!7|(i46)tHlA1 tld-SD. OAS S3, ^^Pl- 600MHzCHj g^, ^SK^ SOO^zOil °iD. 
^SMOI ds: ^d^l (146)01! 2J^H thrill ^^21 *!H Sti^fe E|-^S ^d^l 

71(148)011 2]^9 g^EIH 2tF ££PI(14)0ij 2\M IT^^M It^PI 01 2 Oil ££PI ^Ei (190)011 21^H ^ 

eissd. oi at!- ?i3§s =sadai(149) a oiaw ^rn^a ia?t m^( 147)21 de 

X-iBI HM2| ^UOioKHlAi ^*§aD. S§ ^MA1]A1^ EW OlohOil ^Ail^l ^l^ufe HI-2F S0| ^d ^ii 

£*m sa, ^n>4: a^ a ^m ais 7i^g ^tsepi ^loH dois m 

s(222)(E 15)M^E12J ISU EEHME« ^t!WD. 

DS^M^ ^dBOilAI^, MiSUU HISU7h 6MHz CH^^M § uFUM2| DS^Mg 3^^M^Ei 21 tF §M 
a A-tiCH C110IE1M 3g Xil^ttD. MISU(66)0ii CHWAIfe, M1SU QSi§B 4=£PI E 11 

Oil EAIEIOi 2iD. H2S 600 LH AI 850 MHz mil CH^ DS^Mg2J CH^g 3"£AI 

?pi ioomhz ch^ mut na(i52)g ±%mn 2iD. ^Ei^j^j n ctm\ m^si ^i-^g n 

TlohH CH^^g ^7h^^M S4:AI?I7I ■ fl« 2^ ^ El (voltage tuned f I lter)(154)S WH^D. 

oi a ^^j^ ds amEi(i58)# mm ?m ch^^m ds shimeidi, oi^iai oi d 

2^ 5jl 5M(178)2J g^^M^a AilCHEl^ ««?1(157)B Olg^FOj 5|A1(156)0fl Ai ^l^SD. 
DS ^tHM^I l/Q ^^§S §H(159)g SjZWKM O^Mn-CIAI^ e&^l(160)OOAI DA11 £2£M ^ 
^SD. l/Q «g2| AIZJ ^ggS 4§g tH El (162)011 SOIAIEfl *! A11M2| aggOl DS 3tHH M 
ai- oL| ( i 64 )g gj^SD. M# Sy(164)^ DS SEKdown conversion)A|0{] HOiU~ 5"A1M^E12| DC 

a n% 9\& Ai2 ^2j o«ag saurian tra. 

s.^el a^ a ehdis Aiayns e 22Ag oifttn »ao« ^sti-^ Hi-ai- boi mehu eet-oii 
isuef ioc xeyg*2j a ^-sth §y e^i^ xh^m^ei aiioi cuoiag ^m^s.^ ^ilk a^ 
a Doia ^^(i66)oii 2j asM^a ^sd. gi ^EH2i a 2^ ^aoi] 

BS(FFT)(170)SS Ail^EICH MISLCh MTIlEI^ DS0+ xB^OIl CHtt MCC Eg (82)011 Ai sl^M S^MH ^SS 
£i |/Q sfegg ?fe BH^HM ^ 52IM°] ^E^ fi^g21 ^]E1M «^&CK xH^ H 

anoiiAi2i ^§sfg£M omaoiAi(i72)~ a^ a §ej-(Hi goiu^ oiiae xati^d. 
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OIlEfOI7g(172)^E1 ^ g& 52JM£ BSPK 174)0fl 2JuB b|M3 BSEIll ^ 

HBMEi(134)2] QIE1 R± (n i rror el e=ent)S P^3gMB1 (176)02 A! d^BSEm, SOOSE SSF g 
a SI IOC HOI QOOlEi^ 31 5^(178)01] sjffl E 6M EAIS UF2F SOI CXSU(102)£ g^SQ. 

B^(is3)g g sgoo eais hfsf soi oiEi ?m ?\^mm 4®ty?i ««■ mei swui sio. 

E 12M &£oF3, HISU(68) Q^^§H 4=£!?l ^£7F EAIEIOi SiQ. HISU EFS^MB 4^71 ^£(E 
12)21- MISUCF^MB 4^?l ^2(E 11)321 ?S 7tt3|g£ »EIH£ CH^£J gfQIQ. FFT »E|JJWI 
21 4*d?|2| 2B^~ «£h Xi]£|3hH^ £H*}o^ SSmffl, OF^H-CIAH S £191(160) 

£ □ k£! aOlM^ g^g ^ o,Q. 0«e MOi, «E|E|fe AjH2J [H^-^0| IQQkHzS! 3^, £5B SflOl 
— ^ ^ 200kHzS 4 SACK 3MHz £5:0 aHEIoFrr MiSUOiJ SiOIAL E110|J=^ ef 6MHz0|Q. HISU^ 
miH 10 DS0*§ 2£S Aij*±EICH °»?| nHSOO, FFT(180)S Qj AFOIZ^ B ^ 2JCF. 32 

5°J§ FR(180)s HISUOflAi AFBEIOI MISUMAI 0|gEI = 128 E= 256 FFTQ{] H|SB □ 

^ ^e^^ * SAQF. [Q-EFAi Oie ^2Z»-2| xtOlgg HISU MISU 4=£!?IS 

Q □ 3£ d2 «E| S^l- ^Fffl [Q-EFA! □ ±SM SfeOfe gOIQF. 0] 

SF SOL 8H0HAI2] 2^ ^E7F sj^IFEl^ Al^'i M^J\ HISU7F ?IIF^2| 

□ ch^oi oiae- 4:Si ?F^roF?{] *jcf. hisu:>f oiae ^ e^m- :h^# s ^ aw as 

OI^S IOC it] ^01 6MHz ±S!£gO(] S*) g^EIDi 2171 tlHSOia. 

E 13§ gj-^UhS , HISU(68)(HI CHtf S^MH EAISOi CXSU(102)(E 6)®SJ?E|2| 

IOC HIGH Q110IE1 SI 3tF ItiiOSE HOlEi^ MISU E^ HDT 2£ ^3£MAIMD 1^1 □ ^ EIIOIMg 
H I SUCH) Ai 5^(182)^ X1jg£|^D], 3 01^ HISU^ E^l 10 DS0+ %mm AI^M LIHSOIQ. 

hisu s^ehi 2^ 3;h^j ss^ g^re ^ti-Q. 3^ ^2:21 s^, ^sej efois 

AI3(^M SI A!3 S<=), SI iils:^ «^KF ^EF^M ig^D. 2tF D10IH S! IOC MICH 

L-ilOlEI^ HISU QS— MB ^£}y\ ^^2} ^?l(173)0i] 2J§H M^U ^jOf^OiJAi ^! 

1 iM(|82)M ^oO gCH^FAl MCC Q^^MB 2^ ^iOil EHoH 0|££ ^aaSEI (184)011 BJ^H 

^3I3MSD. EITEI^ HIM^ blM-^jg ^^l(186)0j] ^JoH ^EV^ S^LH^J l/Q i^FQI 
^1^ E~ ^± ^ DHSSQ. %m E2JM^ □ CF^CHI bfiiH(188)0{] ^01 7i) hH 

21(188) amW~, ^ FFT( 190)01 ^J^Oil 7[tm AI2I- 4SM§# ^S^D; 32 32 52JM 

FFTOii CHstKLK A! 9 bHH(192)S HDT(12)0ii BJtH XflCHtl^ S^MB S7ISh iMAil^Hi ?|^HMAi 
MCC S^MB ^^'71 ^5011 Ai ^EflS SIM ^l^oPI ?|^H 3 FFT( 190)2] ^^^Dil ^0!^] 

aa. m-ei-Ai, Aig Biiti(i92)^ ^ fft(190)2j si cmm-o[^n a 

&?| (194)0)1 ^ □All-Ohy-^Il &n 012011 SM AI2 ^gg IS^D. 1^! AI3^(196)^ 
MEI^I 0| 23 Oil 01 01 H 2| 3jl ^MB^M^tEi XilOi CDOIEIg ^ati-HM^I ^012! IOC a 01 01 01 El 2| fl 
g£S DIAil 15 Igf CIAIl-0|-yM3 ^2^1(194)01! 2Jtl Ofe h MH ^ 

go^oj S ^ 0WM/ H£¥E12j Dfe^n ggfH AB^g ^E1( 198)011 2J^B Oj-^H 

S XH^S£!CK 3^MB 3 QgOll mmO&W MO\$M\M QOI^IM 3tiiE1(direct 

converter) (197)011 2|S| ^^3^ ^KF^M 3|g a abfiJESQ. M^(195)^ HISU LF^M 

b =izmM ^mz\z: a if soi bl^kf ?kf^ sg# noil x-h^f^ ioc xach sna^Ei 
hj ss2j MCHohonAi e^Q. a abHM^ Ajss n aeoii g^7i(2oo)oii 2itn g^Ein, 

^d^l ^Ei (202)011 2JtH lEiBEIDI S^rMB 2^£IOi QE I SU( 100)011 2j^ QE il^MlF ^ 

^CF. M^(181)^ HBJ 7\^m ^tSoF7| ^I^B f|M# StmH SiCF, 

E 14M §,^F3, MISU (66) Oil CHtl" S^MB ^d^l ^^^F EAIEI01 212, 01^ HISU(68)2j g^Mg 
^52F e^FCF. 3E1LF, MISU(66)£ Qj ^ MUm LF^H HISU(68)OI V ^ ^ ^ 

x!B Si EMAUAI^OflAi g^M ^tSW ^ SQ. LCFEFA1 , 0| XmtW\ WoB ^ FFT(191) S! B 

S HMAilAl(206m itluF^ ^H(181)2J ^|^# Xil^F^ ^W(181)2J EMAilAI^ g^F^I XH^ glf# 
aSISh&Cfl sfisFCF. 

E IBM §r£5FE, HDT(12-)(HI ^ CXMU(56)2J MCC g^gg ^>J?| ?£?F EAIEI01 °iQ. 5 LH XI 
40MHz CH^ ^2F E*E1(208)s 2^§g a|2:^ ^EiBmH 0! S^MB d2z 3 QF^Oii SjAI SI ti^^l 
flM(211)01I 2|^H ^|Aj[H^^^ QFOR'M Q-S «^Q. CFS ^^2i H2J 3UA|y# ^I^H °l- 

E|-°JE|CH^ §E1(210)£M 2J7F3DI, d2u OhHSa-CWIH BSPI(212)M 2J^« E|AI1 E^^M 
^&£i01 ^CH^ §a §E1 SI FFT(112)0iI 01 Aj2:2J e^l^ SI £|# 5^2] A1Z!" ^iHi M 
SthCF. OluFCHI 7|^uF^ BF2F SOI ^CH^ gg ^Ei S FFT(112)^ g^MB S^Oil St>^ B 

ilS E'E1 SI FFT(112)£ tl^m 10;H2J iHym MsttCF, CEFEJ-A1 SSOI MCC EB(82)01] 2j^e 
6MHz ^5!jMB0{IAI OI^F^ 240 DS0+ m 3FLF0U St^M 2^, s!CH 10?H2J j.Hyol g^'^M^Ei 
Emm 5101 Q. ^E1 SI FFT(112)ir #^2J ^l#MAi S^AFzr ^ Of^ HF£F SOI CF^T ^5 

B 5t^EF. ^SAFEF^ CF# ^EiOil 2J^H S5:EI^ JBy2J £ 2E » S 510IEF. 

^E1 Si FFT(1 12)2J 7|^ I?*!?! E^ ^^|S^E12J hiOIZSS °J*J- 51 ^ XHyOllAI ^OiLF 

^ ^g^Ofl mi Sg# fl|g§F^ Oil EFOW (214)011 mtmO. Oil EFOW (214)2J ^ ^! 
S-HIM SS.^I(216)0il SI^FEICH 3501IAI ^IMM^ blM^ OHSSIIF. 01 diMl^ ISU(100)2J ^HBM 
Ei2| DIEiSJ P±3|5^E10il AU^EIH, CI^HBgE12J gqs 5»l 5^(220)011 Ail^^JLF. 5j! 5M2| 
27H2I 5UOISE ^MB££ ^oHEICH oFLF2J IOC XilOi DIOIE1 ^§gS 3CH^ CFS^MB Btf^ 
S MCC LFS^MB ^^7| ^^Oll Ail gap, M^(217)^ 7\^mW ^oF^Cil ifi^ » El sl^l E^ 
oFII 2JCF. 

QS^MB gas SauF^I ^luFOI , Eil^Frr ils2J ?IIF^> S! EF0I3M CFS^MB g^lsF E 
SAU^M AFgoFOI ^i^olOtO^ *j-Q. CF^^MB A|g CH CF^ A|g kE SgSAIS ^SEICH 

Si^l tlHSOlh OFDM EF§£ S±MB dsEF^ ShCHS Sl'Sj^S §^f°J B*^j^^ S^M Eg 
^CF. KF^ KFEFO0EF21 S!^^ ^71011^ 6MHz ^®|MB2J S^Oll ^|X|^ CF£^B §7[fF CH^LH2J Q 

s^mb m?m nm\M ^^ef. oim m?m 2kHz eeiiois m^s.^ bpsk s^s 
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%7m E^ ge 5*J*ja. 0! E£ iSl'MAi £71 3^, ^EM>, S EH3I9B 4§S^E] AH3 

SD. g7i£|- B^Hfe ^ai CH^y §S0fl Si^ffl ICC2J g2Mi ^E 2*Q. 

ds^f 4^E]H ^£!7f ^271- 3*j^£J id H^M QI^M, HSJf IOC S^l AfSSKM 
§7|»IIKHBEHf MEHUo^Ql] AJ§SQ. 

aih: DKKHIEl-e Sl^mSBl AI-gE!^ E£A0^ E 22ACH] ^EHS SQ #A-]u] EA!§ 

ISU 4 £171 ^2*] «^KK S EK3|g ^3 M^(166)g 0|g*Ch B^IIK 2^, &' EfOIS ^ 
M^(16S)£ 4=£!S EFgtH! LH*]- §7I# *!^£B] AfgE|£ 3±EF± ^ = (330)1 SStJCh 

S# ^y(164)S^Ei 01 ^M, «B-SE(334) K OFysn-CIXIS BS£M(332)fe 01 i}2 

Oil ^KoHXIZl 3 HS7I(332)£^E12| 3±Eh± ^£(330)0{] °!7hSQ. = 4£!7| 

^50i)Ai Oietl^ FFT2J 5°IM2J 4*, MSS gm\= £1^71(333)011 21 SB g«fg SS" XDCH 
e, h *!7I(340)8J XDCH3HWAI ^tSSCK liQi ^*(330)2J °"A1(331)^ EiTShS d2 S EIE B 4 S£ 
Oil HJ^S EIEEIH ^ ?l# Sa?l£AJ ^^Q. 5jAi(331)SJ g^g HEiUElCH 0!^2j uhESilQi^ 
»EI H2i 3&A!?I7| £|S8 COAIDflOiSSQ. 4=£!£! SlttEia, §713 UEKHfeCO 

□ £M-ioi E'fiui-a. ^£]7ioui ^iin^oi a^aoi sixi 32s, §hs m§± ^aii^^ei 

SB fit!" ^'s: S^i Sil^oCT SO. *IIH321 22SKHIA!, LPF(337)£ °JSe]* OFDM H^EUfS^HSJ 
StFB S3 SI »l?IWO SO. SJ-^EJ ^EF4= B«HS, -=SJ«|>sfe ^E2J ohSWflAI -kg- 

2| BPSK E^M EEUH?il SO. QlAIOilOIEiSJ Ehg °'AiM EIES OMOil BH ttt H(s) 

2 4*1 XOOi ^37|(NCQ)# 2fe HEiM BoB xiEIEIO] ^E^ OflEIOfl CH^ SSS 9\Zi EIE™ 3 
^^Q. Oil El ^ ^ eOHOD Si^ 2^, S3E!Q. Meh^ =°KH] EBW ^ 34: A| 

Ell IT2oh7l [H^^M 5101 I'fiuFQ. Al^rg §^ ^3^1- 

EICH OFDM im Z.^(3B0Hz)2] °f +/-4^LH0ii S73Sa. 

AijZ^J BPSK 2 ^ 3^^1(336)01] ^EF4 MS ^^Oi]A1 ^g£!EK ^js: 2^0| 

m^£\n 4: xi xiioi^te^ oh^szi oi^ tis(EAiyn)e ^Sofeai Ahg^ ^ sici-. oi^ tiM^ oi- 

EWia EHDI9 Qi)Ei# #ao|-7l Ol^Ei-aOIM(early-late) MOm 2071(338)2] 01^ 

E3-30IM »IO|E El-S ^HEIgg AFgShffl (HI Bi ami e&^hOI ES ^£!7|(340)# 

^*S^QK Ol^EI-aiOlM 711 01 M g^7|^ 23^ ^ BWW 2t»/AI2 (advance/retard 
coramand)g 12^Q. 01 Sg^ E'Ei (341)1 SoB 1^ SE^ ^271(340)^^ °]7^EK 01 
^ ^n}^ gi a ^ s^j^j. y S1 UjjD^I M°gQ, EHDI3 ^^7{- ^3£|0i Elil, S3 
SAI7I AjsM s"45z]"EK e^OI S^MH S^Olj CHoHAlE AI-g^Q. EWia ^ 2^ 

^ M^(166)^ M^! ^71(168)011 CHti- 71 Ail^Q. M^ 1 ^71(168)^ M1SU7I- ^flS oh^ 

MCC Q^^iJ ^^71 ^5(E 15)°J at-^af, 2^ ^ EfOI°j ^£J ^(222)^ E 22B2J ^71 M 
SAIES EAIEICH 2iD. 0I& B g7lfl- au«2| AjsOli CHtt S^Mg g7|tM ^Itj- 
^t»S-Q. ISU2J ^71 IF ^' ^tFE ?|oL US M7ia IH^^S 715 S^Sg 

ioc *fioi xmm mm isu e ^fli-oii sgg ^i-s hd™ hj^h ^^la, «^iif, 

2^ S EKD|°J ^(222)S §7151- xHyiHI ggS!€1 HDT(12)0il AiBJ 71 ^HF dlil^OI ^10-^ Oil El, 
®^ (HIE1 ^ EFOI°j OflEIM ^SuhS ISU(100)SS^E1^J LHOIE^ EhEFOHEI-M ^g^J-Lh u^EK 
^ EhOIS M^(222)2J HDT(12)(HI ^Joll SgHS ^thtlDI MCC Q^^Mg ££171 ^£ 

(HI £J?B IOC *i)CH xHa^HHIAi a-S4:Sij St> f aS ^7|t(-£|H ITSa-EIS ISIS SLHSCK 

S^Ml §7|tF ^SAII^^j ^E2J ISUS^EiHJ U^OI HOT(12)0fl Ai H^Oll ^^EIE^ 

I SUM 2L7\±mH ^gmt^ 510l Q. 2^, ^ EhOIS (222)0il 2^fj HDT(I2)0BAI ^ 

gEIH ISUOil 9\M ^g^! KhEHHI Q-g=- EH3I9 5! ^21-^0 1 Eh. ISU i!H:2| DS0+7I- 

HDT(12)0ilAi Ai^CH S^HIM ^Sol-E^ g^t^EK 7{]Qh7K ISUM 

01 §^!t[ ^CH Eil^S ^iiaCH0|:E»- oHJ, 3%J] ST^S □ 2ffr]- DS0+ xByOI □ S*J* DS0+ M 

y^i §01^ ti^Oil HjoH Stf# ITTil SD. IHIOISE JHy^ #M£J- ^HF^ QilEiM mioisE 
J$m\ 2J2oh01 S^EIS OFDM E^OIJAISJ ^fh£|D| OiiEi* 2^01 ^CH^EI-. CO-EhAi , 

isu2i *m^w snow ?ms.m ssskno^ ^as ds:2j efoi°je e^ ^m^oij stfg e 
4isr ^> aa. e^ <sm^ sioi7F hdtoiiai ^2 ^lhoii exi oms^s 3^, Hi^iin^ num mm 

7i2J +/- 16 B(8 DSO)M ^S^" ^ 21?il SCf. 

S^Mg §71 th S2KH1 , ISUS 2^ ^ ^©4= i^ul-II ^I^Mg S^ul-71 ?luhO £!2, Ma 

IS S^n> SLHE^ S^g ^1 SQ. S»@ £!5:» &J"^EK 2^ EFOIS ^^1 i!^(222) 

on 2i*t m-sHHia-^i sti y^tm ots ^e a^a, oiEi^j- ais:^ c^s ei-ehhi ei-m 

^%t\J\ $\Mk\= AiS Qg 4^E 2iQ. 01 fi MS, 01 d±S 2^ ^' ^EF4= S Mgg ?I^HA1 
S S^ei AI-SJEI-s 1 ^ 2iH as El-Oiag ^oBAIS §S^E^ ^ 2iQ. bj-^ek a Emis m 
S M^(222)S 37H2J g/+ EEI-Qfl El-M 4§^Q. Ail 7H^J E^OllAi, llF^hS (HI El iJsS 
CXWC(80)£HI B|oH SgaS SE^ICH MCC S^j( 82)1 71 ^ IOC xH^^aS SLHAIDJ, CXSUS 01 ggf 4= 

a*KM isuoii bj^h tswa acHwa. 

E 22BO0 EAIth Hh2h SOL ISUS^Ei°J S^SH ^7|tfe H2T AUOi ^S7I(440)HJ AilCH^KHIAI ^g- 
^E(434)E|H O^SZi-EIAll ^EK432)SEK 2°T IT27IS ^e-^E(434) ^ O^SZl-EiAll 
S^h7|(432)2J XflCHM WH ^iJ7| ^SOOAI M, FFT2J Z°\m\ 2\m M^EIH ^^3^71(438)0)1 8kHz 
H±m 2!?BOI «*g 71^ ^2710|Q. 

2?Ef4 Oil El S 3^rE^ ^i(430)# 0|gtK)l ^Sl 4 SCK 3^rE^ ^ = (430)^ ^^25 ^ 
S ^E^ 71^21- ?l^" m?\m n^tt&H ^Eh ^0|-°J Al^ 71^ ^OiL ^^Ol EI^OilOI^EIH 
AiaOO CHtl" ^1^ ^hM Af^W i£Eb£ Oil BIS ^Sol-Til SQ. ?D}4= OilEiS ^Ei %^ H(s)(444)0i] 

2\m gry&iDi ioc noi seyg ti^ isuoii zrn^ 5§ s§§ mlhe^ sebct si*h cxmc(82)oii 
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£jck ooei^ e*j- onsm Mgu^i ^ei-4 sssi-Em 4*1 mo\ 

OilEI^ 2^ 2g7l(436)0{] S^EI-^ ^(430)°J OfSKinphase ara)2J B^ffl- 

ai ^&2j uigstiu- uhheiil ooa& m\m «*o o«c(82)s slhxih ioc sich sb^m 71^ isuoo a 

^ 2g S3B MLHTf] £!CF. 

HDT0||A121 ^¥^2! 7ISQI §7IM ifgir OH, ISUS^EI Eg§fe XBB«2| BPSK » 

£IS SISB 01 SIT 4^ 21Q. ^Efe 5±EF^ ^Z( 430)2] O^OOAJ 2D1XID1 SIT? I ( 435) S 

^E12J 5*^*1 £S «-a|£| 8kHz H±9t U\R$Y?\ Z\M OiBE|-aO|M 711 01 M 2^71(438)01] 
Q. 2^71(435)= ^ ^Ei (441) Oil SPIflCH Ef°!(439)e 7\n ^E!^ 9\tt E^ £^ EHDIS 

oiiEiM ifstyo. e^ Em is ohei= n ei-moii ioc xooi xmm ?\m isuchi £g eiois £ 

§ 3gg SLH7I «.« *IE]g ^loH CXMC(82)0il H13SP-. 

S<*:Mg 3£§ StMDEHBEFB ISU0DAI2I QO^HJSS E!XI1-0F^3 SS9!(194)(E 13)M 

S|*B ei FFT( 190)^21 tlXI! »£l BHEIS£S*E1 42 3 Oil [&Ef AlZi" 2^ E^2J ±UE|. 2 

^ ±tmo. nra^ras, ^£eioi axu-o^n 

BSPI (194)21 EJ^Oil 2171-Ei^ ^ £ (complex am I tlply)££A1 ^SEK 

isuoi]Ai2j Q§±§g ah^ s swisi ^Eh4 ssrss arable og±*m g 

£Eh IOC gSOil ^1A!U^M| ^SD. g^§§ ^KF4^ OOS HDT(12)M 2JSB g 
B ASCIIS. t»-«3l gs(l 95)011 Ai 

EWIS Sgg XI2 tteSAI ^S^IQ. ISU S^Mij S«0flA|2| £M EhOIS SBS [Q-Ej-Aj M^l 

Ai2(i96)(£ i3)e 7\n ^zm m e ju(^^ &mo\ saickj u^)^^u oig 

S!!XIM ^MOI OhS(cIock out)E|Oi ^S)^^ ^Efe &m EmiS01IA12J AI3^A1 

smsch oiEi^ Ai3 t,^^ omi a^s ^.m ^ u\q\e\ zwmbsloi xmm 4= si 
isu^ ^item ai^s^^ ^sti-aoi s# sui^^s^ oi^oa, isu^ bi-^ek 

M^(222)M A^hOI S^^H M±m ffl-EFOll EFM °SS!"P*. AfgEIAI^ g^AIS]- 

EIH ISU^ IOC S^E^ M^(222)^ OI4 h HI-EF &0I IS¥E1 

EHBEia ^g^CT SQ. 

MISU(66)(£ 13) S HISU(68)(E 14)0il CHS S^MH ^^71 e = (HI SiCHAi, HDT(12)0il Af2| «^EF 
°J g^aPI ?lt^ ^EF4 £^ fi§S a.^^ 3^ ^ EfOIS «JS g^(222)(E 15)011 

e?II|- ^ei-Ofl HDTOilAI ^gEI^ ^EF4= 5:^2^ ^CHS ISU^OiiAi 1§| 4^ Si^DI Zl^j Ehg 
Oil ^©4: ^2^5!! SBOI HISU(68)^ MISU(66) tJ-S^I M^(195, 199)1 7\M ^EF4 

2| £gg ISU^ S^SEh. 01 EF &0L ?El-4 OflEI^ ^71 tl Um ^01 «^EK 3^ S EH3I3 

(22) Oil 2\n Q 012- 2SE1AI ST^CK ^olBI, 0|Ei*h DORM ISU ^Oil SiOiAl, ISU^ 
HISU(68)OI^AI MISU(65)0I^AIi^i C^^MH Aj2^¥El QAIl^HS ^EM> OilEiM ^SohW 2^EI 
^ S^MH EBOIEIOfl CHoB fiSOl OI^OISCK 

HDT(12)^ mmtl 7IB ^S7I^¥E1 2£ H 4d ^E|-4M E^Ch. CP-El- Ai, 2^ ^1 
^ HDTQiiAl ?E^ ^7IEICH Si Eh D^I-AI^, ISUS HISU(68)OI^AI MISU(66)0|^AI 2J-Q11 Sfflti- ?\E 
^S^IS^Ei 2^ 5! 4£! ^E|-4M £^1-01, [Q-E^AI ISU^2j ^2fE ^EF^> =7|E| 

01 2AQ. 3EiLh, HOT ^3 7 1 CHI ZWMA] ISU ^271011^ ^EF4 ^ = 5901 ^^^ICK (ISUM^Ei S) ^ 
EJ-4 0UE12J ^^j ^EF42j gg m^^[ SD. 011M §55, ISU HT£!7|7|- HDT ^27|^^E1 10PPM 
^EF47|- Oi^LKQ EI-S^Mg ISU ^EF47|- lOOWzOIDj ISU S^Mg 9^ ^l^i 10MH2°] 
S^OiL ISU= L^^eg 4£!7I#2J 1 kHzOi! CHoH MgM ol-OI S^MU ^d^l^OiiAl 100Hz ^HSI^I 
d2i ^^oOO^ tl-EF. 01 EF g-OL ISU EfO|*!M ^OilAI^, ^EF4 2:^5*!0| EFS^H ds^EI 
*g£!CK 

01 «§g 4x1 W&m 4ti^fe EIXI1 fIS, ^ ^SAfiAl^ 4tS£!E|-. ^7I1F xOy £££ IOC xiy°J 
AI^^HJ §£K§°!-Oil mE?J|CH5|2:^ 4SSJEK iSHU 4£!£! ilsOil CHoHAi EIXI1 

SjAjEI^ PAil 4X1 ^ h 27IM ^^EK 01 ±ES/eD:££ a^^o^ HDTOil d2i LH^ 

E#t.CK LH^^S" 4x1 ^j^^ 4EF4 ^SSEK ISUOilAi E^^MU dsOil SHuF 

^ HJ-g e2J-01L ^EF4 Oil El 2J ^g^OI E^EIH, EfS^Mg ^E1-47h 01 D|» ^EF4= OilEiM 

^|Ah^ 4 SICK 4d El-S ^jbHMufeEII Afg^l-Til 1 HDTOil Ai°J Sj^l ^ El- 4 It 01-^ 

^Qi] ETIUhOI, ISU 2^ ^EF40il EH*]" 2^5101 TIl^Eh 01 ^EI-4 21^^ 01 5. 13H1 « 

^Ki94) eon 2isn ofe-^n s^^^ sewi Olson isu 2^ ^ 2:011 axiasj^s -ei^i-ao. [P- 

EU1> 4EF4 SgS isu^OilAi *!S*1££ 4=tSl 4 SIEF. 

E 20 a S 21g §-5oF3, EH2- ^Ei 751 MCC <3±^ 4d 73E21 ^CH^ HE1 a 

FFT(112)W CHoHAI EH #AHol ^SttQ. E^ ^Ei 7££: E^1E1(122, 124)* Mljra 

gSOII mi fisf ^IS^EK ISU(100)^^Ei2J OFDM H!*£3D-2| 6MHz CH^S ffl- 

^EF E^ EOil EH*]" §E1D# Xil^o^ sE1M BM AifiCH^^^ ^9 El 01, gSOl ^E^ 3^ 
LH2j «^EW1 StfS Olxl^ S^. BAI H HB21 u^E^OI ^ffl EFg UPEJ &^E1-SS 

oiEi^i ieid mm\ °\m fisgr^o-. 

§E1 7^ Eh^ ^E12| 27H2J ™*Jt! ^3(122, 124)M ?>^EK EH ^ XlJ^ g 

^01 °f 177H2J ^ A1S El-M U\^mm ^EK 3^°1 EF^ ^'E1 SH°J 37| e&S- 

E 18011 EAIEI01 SiEK ft H J30{| S)M ^EIHEIXI tmmO\ ^ EM «aOfl ^JoB bEIDEI 
E-S = SJSil ft HlffiB U J3S¥E1 gE S^EJOI 2iCK tU-EhAI , E 19011 Bis El^ 

SH2J IS^Sa 3^1 S90fl EAIS HI-2F &0h gEIUS a^M § ^ CH^S 4EF4 Si (38-68 )LH2J 
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5tm 4=E Si£DI (45-61 )(H OMSfe SteEfe §EtOfl 2JSH ISfeiQ. g^5r5 1EH 
ThshZJSI S!5 «JtEHi SEIS&U1. B»IHS QS gEI S3M 2|fflAdfe #lfHXI » 

^Q. MM M3, mm\z= SH5 28-44M 4=E SICK 2?H°| fllg H J35 2H2J 2 El Q32J 

itwi 544;h aas a^e 4=£!sie^ 16 ?o4= asssoi sia. 

£ 20§ g£§hS, US 1'El Ohy-SD-aXll WS.^I(212)S^E1 ^MUE! irjgg ^dt!" DhM 

s».± SjAmi8. 120)£. §E1(122, 124)011 <21?m?\ ±EH?Kstagger)M EOSHtQ. ejAI(118)s 

11(122. 124) S gDl^D. ztCteHH 2! 321 j§«2 i 8 JH°J CHSJSS =?«E|D|. 3 ^= 

16JH2I Arg7rst>- FFT «!§ Stt*WU 2f 013 = 8kHz HOIS, 8 DSO+S \SJW°\ S^ErM XI£!§J" 
D. 5HJ2I Dje?£ oigEIXI S*=Cr. 

D4 1 - H El (122, 124)21 2J- CH^ 47H2I 55 giii StTorOl BkHzS 367H2I Sill 7RIDJ 3 

^ ^EltHI e&(FFT) gH(126, 128)S MOiZJQ. FFT §§(126, 12B)0fl 2lsB 4=*»EI= 3 BSE 
47HH4 fis XilTlSr^ 20101, m-O-Al 327ri2| A12! §9? 5°IM#0I yTfl SQ. MSgLHHJ 2J- 

FFT°J g^s If | ^'g^ aoiDl, 3§ 167H = I!E1S!s SISSrS DM S!B3F tHJD A}g=!Q. FFT2) 
gas Xfl£oK7l ?ISB ^EHTIHOI SJO. 5. 20IH1A1 if 4= 215 UK21- 301. &6g (H55 

»32| FFT #1011 2|SH #^E|3, B^ID- 16-3IS Wit 5332) FFT #100 2)93 g^EIDI, BteiU- 32-48= 
Af« Hg a oj pp T #20i] 2|*3 a^JEIDI 0I8rE O^TOOIQ. 




£001 Eg iSlHSQ. 3 CrsOll 288kHz°l S£. MOIMM SISB 18. 

diAiiiooiESQdttwsi s *h-w- tr=D). 01 325 tv«cz)ooAi iwzwxi shboi ssi- 

31± SB(FIR) I!E1S SLHX1D1, 01 HE! 5 Q4=2) g, 2,'H8 r 7fl5 BH & 57H2J QB .5WJ2 SI 

a. % ^3 si^ uh2i aai. S2i 4= 2i°oi s ^S2i ^§si= 21s of 

L| Q. §E1£¥E1°I 18 12!I ^ FR(130)2S MCHSJ-Q. 01 SSh2| 47H2J £t£ HMg. 

SWtKX 8kHz =£0S(H1 CHSB 363H2I 4SM0ID1. Olir OI^OllAj dh2f 301 SIEIB *I*KM FFT 

gs(i26, 128)011 SIS^Q. FFT E£ ?> c Hol?ll^ 9kHz2J Z^S ^3 2i2:D1. §S BIOIM^ ggg- 4 

FFT M^(126, 128)S SLH7ID1. 5447H2J &*B2| g^OI ^?|2h BOI IAISD. 4^1 SAItf bFS^ V 
01 8HJ2I CH«, 18SJSB2I D)^^ MgEIXI SfeL>. 

01331-0173(214, E 15 S 172, £ 11)S gj^Ml S QS^Ml ^2 H^Oil SlOiAl HOItt flUI 

IE ^4 9§I *^fl-3. [?HMd #Wl SS.^ EEHUS SAlfh^Ai A1A18I 4= 2iD. LH — 

OUSHJIfl SSTOI aB«12S " ~ ~" = ° ' 

i70)2i msh^oii ch«j- *mjz T 

1 ^ft ^f^lliT^ JcS H s #1^' d ^ l Mi" S&F aw aesdii s«ct ^E^itii so. s«y 

SOI 01B1 71A1 0I7J5J-, OliemiTair S^MH ££= aS^MU 4=i!7| CHi= 20fl CHoBAISc g^Sl-Tll 
2| 71li?a3tf gaA|?|Dl 01SKH1 Q tiW ^01 BOISE ill a Oil Al 21 ^EIlSMOfl Dltf S3i 

m?\*ya. nnu, a^u^ dso+ s ioc xasson e^oi-oi g#the a^oi-Tii 

Olia-OlW ??14=SS AhgEI^ ^3EI§s 32 QAM SS^OIIAI UM ^ 7H2| ^^°! SI 

±M 4S 9|g- (four-fold phase ambiguity)! ?=L>. TflLPK g^Mg01IA12| zj- DSO+ 

TaS§ ISUS¥E1 ami 4^ SIECH, COEIAI ^gsj°! *!0|g 7H 4= SiD. Ol S9B oHloh 

71 QioiEi 2g oian ^js =eisMe slh^i 9Isb zwsi ^A^a-pjip. f§ 

*BOt W 2S IOC SIHBS OIMOI SSS^IAI Sffl E^ =EI o c3M0I ^3gMl 4= 2J7I mi son 01 S3 
00 Al HHJ5fl=!a= 2101 Q, S^AIOfl HDT(I2)^ 01 2 SI ISU2| A?|ffl- S Se.HW ^HJ! ,§^4^ 

A|?|7fl SD. 

= EISM2| ESS OlSElOra^ 32| igAHi ^EHM S+3 2iM 21 S fi^Q. SM. S SEH|) 

71 ^3E|=S A1§§1XI Sfe FFT 21011 AUS SJg *n EI3 3 M ™*|^= ^SS |^ 

°v^D. 4=<y7l011AlS, OlSEHDITaS FFT SJOO a^OI SIBohAI 2011 ETloKfl if^ SE 
(HI 2i= 2°g SSt>a. 

2§SF3 «^ EES # 
JOT SD. 




&ioKXl SO. S 
. XS^= 3 DMOll 
iitlH 2i3 7114= 

_ _ ^ Ail si g'st.VE am 

ioi l15^aUEli#"?iol AS crtOI^ gi7|(3Q5)(E 15) m'W £ISB ^All^aOl Argl 4=E sal>. 
gS5l SSAI^Ofl SiOl. I/Q Sg§ FFT(112, 180) g2| FFT2J g^Oll S!= tHfflS SE^CK ^fJAlOil 
7flf S^i UI&BOI. OWSKIIW ^SOil CHt^OimsJ £S£ g^SU 4=i!7l Oil 5101 73 (214)011 CH^ 
20| XI y QS^MU 4=i!7l Oil EFOI 73 (172)00 [HoSAlE Zi^O] 4= SID. OIHETOW (214)5 W 
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idS¥E1 Al£h S3 Swii ^mtM *H«!0i] 8HJ-2J Mi SEI2JO. SEIS §fi£ 3 Q#0)l 

3£^E1 S^SD. £ Z3g g-gWITil^ 3«|tt £EH HOI ^HEISOI £=• OlSEfOI^ |ffiE|g2J 7| 
araoi qi^g UH-t!! 2*010-. Ixf^oi Sg^ SS7i(370)0!lAI FFT SJ^S^EiSJ 2£S|- 

01 t^S 3 Qgofl S^tl- M^(366)CH]A1 SS- EJIOIMS^B 
2§ gOTtfe'O. SvO-sFS St(uE 5§)S LHMLH73 £g-HIM S2-7|(216)0i] 2J§a b|MS p 

ansa, uoiai iie= oissfow n^m adsi-soi hb&q. (3S4)chiai %'i±±m a^im 
Sisfa ^gi^ <hie^ d-g^a. oi m± chie-i^ ss7i(363)0flAi ^ds aeah sshxidi, n 321- 

= 3d «SSPI StfH 71 (362)011 2|SH Tfl^S ^5fl^gS!D. 3d Zt£ t, K d9l(36B)<HIAI 
SEH2J TU^SH.tlTa AHSS ?04=SrOI SICK 

Sf2^ £AIW(HIA|£, E 9AWI SAIt!" bl-21- »0|. HDT(I2)°J at MCC eg (82)0)] CH?HA1 6MHz ?DK* CH^ 
OI USSJOI SiQ. MCC 2g(62)^ 6MHz 0)2? dfilM dftfSKO ^dSWIEL ISU 2g(100)(E 6)S 0|g 

oi m% mm\ mm si^s-eioi si^oi 6mhz ch^wiaj &#s> a= 521 sso 4=sa 

= §E7s?aW 4=SE 21Q. SI QS±eg 0)3 U&£ CHS^Oia. MCC 2 

g(82)^^E12J S^Eg 6MHz Qi^ME 5-40 MHz ^MgLHWI Si^Dl 6MHz tW%w£ 725- 

760 MHz ^SJMgLHOfl Si7il SD. 39 HIOI^E Q10ia°l 3^. ISU Al±g] S S1CH BiOIE1(IOC 
S1CH DIO|Ei)£J gg, 9! g^§g oi Q gxE|i §71 g- eoj ig xiSSPI 2,^°J 6MHz 

^HJ^ CH<30fl£ 37H2I S«0| OFDM ^Ete CH^LH°J ^ fitem- SE£ 0101 ifOI 

5 SIMM SSSK7I ^ISH 3^ 5! ?|^0| A|-°! HO) SJD. OFDM EhS°J 71 s» 

2J 2^ HIOIM^ 8kHzO|01, 6MHz CH^LHOfl S 5527H2J SOI SID. 0I^°| 5 IS 01 El fi S^Ofl 
CHtJ- U|-gS|*J- E>S S! Pl«= -flefSh 20IP-. 



m tj 









8» 






24g(^S-0j] 2 g^ltl- S S gf 
BW 10 fiH a) 


BPSK 


n/a 


216 KHz 


smi^H oil oi 

Et 


480(240 DS0+ ilia) 


32 QAM 


19.2 MBPS 


4.32 MHz 


IOC 


48(20 Oil 01 El %M E= 24 IOC 
xBy DhQ 27H) 


BPSK 


384 kbps 


432 kHz 


CH^LH MS 




n/a 


n/a 


1.032 MHz 

<§J&HHI A| 
516kHz) 




552 


n/a 


n/a 


6.0 MHz 



CK » 240JHBI sa H10IEH xHyOI CH^ a 331 OH i^EIOI SiHDI, 01 CH^g ig.2 Mbps2J ^ a 01 El £11 

S!^-«^Q- oi ti^'M t$mt>w\ gum ^oidi, cp-ehaj jh^^^^ a^xf 

m~ ^CH^ Oil m& XISi XilStMIK IOC QIOIE1 £0OIM^ 16kbpsOIQ(^& 8kHz =a 

S^i £1» aiOlMSi BPSK B). 23^25 IOC- DH 1Cgl«B2J HOI^H QIOIEI tmW SI^QK 

e^^i ioc tm°m m ^ hisu \su~ \x xmo\ ^sejch sj= ^e^^oi-s^ 

Q. D4^°J IOC il^I S 4= ISU^ MISU 1^ Aj^Oi ^^Oil LIB IOC 

e7ltK SH^^ i^i CH^^J gfEHW ^^lEIOi =?|fh xHyOI QFM Af^EI^ xfiy MjIF Zj-dtFAl 

s^ses z\z>\ Amymti ^i-^ura ^h¥^¥ei ^z^tioi siq. e^itF seyeoii chohai^ oioi 
7\m[^n\ o\tm\ □ ^aii^i 7\m*±n. xmm^ &m ihioish xh^mmq □ ^ a^ a 

01 HSl xHyMOii CHSJ- CHE Zi"^^ g^-Af?|7ij £j a. oi i^j- □ 

^ MS CH^OI S^lsf xHaiF SilOI^E S» MHZHHI AF^l' 4 2i7]| «5D. 

ShUSJ S^|» ^^Ith xfiy#s c£^ n^Ei ^ifi!E|^ e£l 3sh XH y LH Oii Ai 

sia. oisoi aiF xh^si- z.^FXi srE:^ oPi £ioH e^iti- tyys^ □ ^rs a§ eooijs 

M AFS^ra 4£ SiCF. Qj!M MS, SfF *HyO| 8kHz ^jM E1I0IMS ^EICH ^ 3^, =7| 

5F xHy^ 2kHz £i§ EilOlM^ 4 Si^DI iti" 01 ^ 3^ £il*IO{] SIM 4£ 2iQ. 

ISU(100)S £ 9D01I EAIC- HI-2F B0| # 6MHz ^^M^2J AIMCH^S 4iJ3F£^ «7|E|0| SIQ. 813 
^Ai, HISU(68)S ^2oF7il^ 0|g^|-^ 552?H2i tmm S 227HB 01 EWS 

^ 7l#0ia. ^lEI^ £Hy°J 4M S-^AIUS^W MOIM S WEI S3M0I ^^jH^ 
S&EIOj fi^M AIEEI^ #^-2] ash ^S^F^^ SiCF. 

^01^ HISU(68)S HISU ^d^l^J ^KF4 ShgQilAI 5ilO|£H LIlOlEi m SlCH 1Q7H°i DSOM 4dtfe 
2^ ^£101 St OF. U0173 MS 7IZ^^Ai AFS!' 2101 QF. TilCF^F, S^/E^F 221 

A|?|^| WH. ^KF^tJ-S HISU g^lM 8 xHy AH^^ X1I^A|5?|^ 198kHzS Tcil^EITil S 

CF. IX *H^s 2§ HISU(68)0| HDT(12)M 7\n HISU(68)2| Xi\0\m ^ioH IOC x^M MTiJ E|£^ 
£ 9D0il £Altf HF2F ^01 Ail^EIOj SiCF. 



MISU(6S)s £ 9DO0 EA|*| HF£F S"0| 137H^J AiMCH^, 2407H^ OI^^F^ 
£^ ^TIISCF. QAI IfmS, E^l^ SM^jSJ thS^I ^^oF^I 



DSO e 1307HM 4i!^F 
^l^e 198kHz^ atBEITO S 
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20IEF. 

SS»= a& Um ITOL 6MHz 0IUF2J ffl^^S H»£2| A!§m §2301 ^a 

2JEF. A|±B2| SjSfci- ±=MSDOI K uFagjCH ^g££ SB WOO W = S H -^ HFEF BOI OIEW XB^fi 

oi 7f^fef. mm es, zmhz ai^hmal as^aou sioi hdt(12)& ski eh3°j /d««Eg ti^ 

SB UBS ^A|?|7{] £!EF. HISU^ Bi 5 !^ ^CH^OIQ 2MHz fflejoo §2W 4* 2JEF. 1307H fflBS 
*IH*fe MlSUfe 2MHz CH^M d^M SEF. OIMS frhESflCH ^SM SJoB HE1 

3H7J11 HS7F 2JEF. 80;H Jfiy MISU& 2MHz A|^g£J XO^OflAia gstf ^ oiQ. 2^M*j0f]AL 
HISU£ 2Wz EH^LHOflAi i!s:S# g^HI HISU IKiS §Si «ffle!£3. MCtO. HDTOiiAi 

= . §S i!Ei7F EH32I i!2 ODUXIOfl 2^gt J03BO. ^CH^ Al^gjs 2KHz Qi^2j 

7h»»EIQfl g711F iw^m m&g. *j-ef. 

0101 HF2F S"0|, EF^Mg gfi^l 2ii SI 53 A!^B i£7!tFu F71 Si*> £3: EFEFDfiEra 

s Q^^Mg nmm af§§fqi ^ti^iQ. isu^ oiei^i ef^^h gs°j ass sisr sdk*, 

2^ B EF0I33 DS^MH ^7I£F# ^'oF7l ^loKJt e^HK SSJ, EF0I3 M^(166)0 AFg*J" 
EF. Q-S— M§ H±£: Aig CH A|g £gSAIM ^SSFEH OFDM EF^ = ag^o^ hka|o^ 
ETS 2 SI 71^ I SUM SBiCh 

S^Mli BtFOflAIS, ^ ISU(1Q0)S HDT(12)7F2£e Sltfl ISU(100)§ °]DilOIMH ^ SITU EI7I OI^CHl 

s±eg g7i» =sad:±b ssb £7i£Ein sasEimota- *ief. isuod oist §7ia ss« 

£S OlguFQl aE2J ISUS^EI^ EFt!£ HDTMAI 3^*! EF*JH^ i^Ch S^Mii ^7|£F ^Ail 

±= n m^m omi sg*i- hfsf s-oi oiei 7fai Ewo#e ssjshi sjef. □imqii^ isu aii 5 
s^^n cfs si, s ss ais £g eoi ^t^ioi silk 

0IE1tt 6MHz CH^^I Ol^Oil 4tS=IQ. 

ga^og^ ^11 ^g(HI 2JCHAI HDT(t2)^ ISU(100)^^E1 CH^MU i!2 A-Q^l 

§§sj ^\\mw s% mm ^ ais 012011 ^ts^ia. 

gB!5jog ; Ajg MCC e^j (82) ^ ISU 38(101)00 «^Kh ^Qii SiOi 

Ifi SZIOIQK aS^Mg SJOlAi, ISU(l00)0ilA1 ^d£! §Mc CXMU(56) 

oti ^oa aoiDi, imM ^ ch§ ^n>^s b^^i ^imm^ af^^^s ^i^ si^q. hei 

U, ra SS(82) ^^71 ^OilAI CH^Mg §1° HFC M£hS-(11)2J AlgCH A|g m£ S 
ISU(100)2J 1-A1 ^ AI2 eJ^H StWl £!Q. SI CH 2§i ^1 ^ItH, S^Mg a. 

OISM 71-AIS g^EICHO^ ti-CK 01^ A1^ Q-E ISU^^EI 4=dEl^ 
iHa§2J Aj^ ^I^F HDT(12)0il Ei^!™ AlgOilAI S1£]E^ ^ ISU(100)Qi!Ai ig^fet]- AI3 

mdHHlE^M WStteSAN ''fflfliaQ. 

|'^£g, 3^ AI3 5§s HDT L11M^-13 °!EiSII01^(62)^E1 2^ ISU(IGO)^ 
Al^gLH^ ISU(100)£^¥Ei LDS«3 e! aB0 |X(62)oS2| AI30I mTTII ^tlSQ. 

oil ch& a^ ^iei^ hfc gtfs-(ii ) mm ^ki-ef mei^i ai^^ fiiaium^ oil 

^^feti" A12M ?>^Q. HDT(12)S^Ei SEI^£S 71 El Oil ISU(100)£ HDT(12)^^E1 SCH 

TiElOU- ISUSQ □ AI9# AI2 igs fiE ISUHJ 2^ AI^^OI 

2 El- AI2# ?>a^ ^loH gAISQ. 01^ itT AI^^M S^^l DS1 JiiyOil CH^ DS1 EF 

g =aa gis SAmm, eh^lh Ainyg ^i- him Aiaans dsiiif 

AlBl^Qil DimOl gl# ?>7il ^AI^iQK 

^dt-^o^ / oj-^m- ^H[-4: igs o^aj ^Ef^MZ^ i^OI «i"^EF#2J 3!EZ2# °A|UFE^ ^t«EI 
010^*0. El-S ^EFMOI MCC a^j (82)011 Aj S|EI gl£! ^EHS 4^dEIAI Sr^S, El-S ^iEhM^ 
3 2J-£01 ^CHy 4£ SiCK OlEltJ- ^EF^ EFOIS E~ 2!^ iglF ^ 

^ ^tSl ^ Si^LF EE^ 0101 CHM ISU^tHlAi *!AII! 4E SIEF. 

^^ItF IFgOilAl, ISUOil OIA-Q ^ 2°jo| ^£HStl ttH=, 1SU(100)^ CF^^Mg 6Wz ^EF^ LW^M ^ 
AJtFH SiCHOt ^F^AlOil EHftlAI H« SSD. 01 1SF ^^IsF IFgSJ §^ &M0BAI 6MHz CH^BJ 2|^01 

lamTii sq. isu(ioo)oi ?i^h 6mhz ch^s ss^^s iwfa!^, ny EFS^^g ^ 

EF^ [H^2J ?It:IM ffl-^l W«H ^?Hy ^AI*H>. ISU(100)2J CXSU Blffl7K102)2| i^AHAi 

^ 625 LH XI 850 MHzSJ «?1LH^ CH U Oi] J\B 6MHz ^ ^EF^ CH^^EI AI^EF. ISU(IOO)^ ° 
str €7itF ^Oil ISU(100)0il EHti- H^HJ ai^aF ^t:J^F^ 6MHz ^ h 

71 ^oH ^ 6MHz CH^OilAI ^g Al^ DflM 100 ^Eji B?t 7IEFEICH, 01 US ^I^A1~ 

ISU SHI2I 35:21 ^EHs ?IBF71U 3011 571^ 4^a 2iCF. ^£ 6MHz 5!^ S^OI 3 6MHz CH^ 
OilAi ^3E|A| go^, CXSU Xil Of 71 (102)fe 3 Qm 6MHz EH^M ^0F7F =SA||^M ^t.MIF. 01 
£F ^OL OI^FOil EH gg*F= HF2F ^01, H0T(12)^ ISU (J 00) CHI ^EF^ ^HM ?lo|| CHS 6MHz CH^M AF 
^80^ uF3 3 ^Oi]^ ^EF4= S^Mg SloH CHS QI^m AFgtHOt SF^AIM i^HM 4^ SiQ. 

^o^o^ gg^h |SU2J ^7|fF S S-^tFEF MEHU E£r ^(follow-up) =7|tF SFgOil CHoHAI^ OlsF 
Oil □ flSWCI-. 01 £S£ CXSU 30)71(103)31- MISU(66)m AF^FOI 7iatlCH SiAIEj- §7F2| 

x-acH qi«a chs isu( ioo)(Hi a ^^oi ^gu* ^ sief. §^ of^ei 5?fe ^^i(cxmc)(80)^ 

HIGH 71 °y(SCNU)(58)0)l 2J^H ^g ISU(I00)M ^7ltFoF3 ^IF^FE^ AIAI^EF. SCNUS 
ISU(1C0)e OiaEil A J^F7l ISU Al§ ^ISl AFgtCF. CXMC(80)S ISU A|g 3 SHI CHI EH^ 

S-HI ^ a^ H° *!1AF2F ^SAIEIEF. Sg^^^EI <3^S 0)E] 2?H°I ISU S"H|E §^ 3 
° ai^AFM 7FAIAI Sr^EF. ISU(100)OI Al^rl CBOIHBilOI^MAI 01^011 ^7|tF SI 9£»?Y El 

Al Sr^S?, CXMC(80)S ^7|fFE|3 ffl-SfflS ISU(100)0)1 EHtJ" 7H2! A'l HH(PIN) 5iag S^ttEF. 
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01 PIN J. QeM CXMC(80)Ot! AlgEICH EFgOil 2.- 3. ISU(1C0)2^J g3B OlEffl]^ 

Q H2F^ES LFEF^EF. CXEC(80)S ZfSfSJ ISU MS 32, ISU 5H|03 CH^> US *i^AF a PIN IE 
ZH2] §S ETQISS 7FAJH SIQ. CXKU(56)ILF 2J- ISU(100)S HS°J PIN OiEH^ 3E i^e 

#=D. ShU2l PIN OJE&]± IEc ISUDO EH© ^§1 *!N (fflUIS 3L2SAI OI£A! HDT7F 
£7|£F a SSsFS iSU(100)0fl DDAI73M fig 4= 2170 SQ. 

CXMC(80)£ MCC Eg] (82)011 E£A11^7F Al^dl-H °1H MCC H@(82)MA|2| 2^ 71 2J011O|gA! 

?iok> *k:f= ^aisf= zm[ a ess- soooia oiiaiaii- mcc sb(82)od mbq. oieitj- 71^ 

£ *10)E ^g8|o Sfe E 153 MCC 2^§g 4371 ^£0f]A1 EAmF2 OIDI SteEL 3^, EF 

013 ^13 (222)011 °m 4tH£!EF. 

CXMC(80)£ H30I 3£EI= 6MHz CH^BJ Eg IOC xiiyig 71*1 MCC Sgj (82)011 QUI XI e 3 

otl'CK 01 (HjAIAl^ ^7II£JH IF2£FE1 = I SUM ITSS PIN 01E&I± 3E, ISU(100)0{jAi ISU £7ltF 

a ssspi- eiwoigaoiofff *tEi~ 211 uerh= as, shi as §°i isu shim rat* us 

<^AF a SAF(CRC)^ 5£^EF. 01 MAI XI £ CHE! AI2f §2!" ^7|*}££ MLH3EF. 01 

AlZj- 7IZJS ISU^F fis 6MHz CH^Ms ^!H£F01 g2 MAI AIM StllT 4= S= sICH AI^OIQ. Ofl 
m §9 BOrcsecS] ^7|^£j HOIM£ 1SU7F 32J 33# ^ DK-h irEI OfcUOi! 3*fg 0|£1EF. CXMC(80) 
£ *>SW uFLF 0|#*| I SUP §7I5FA|?I3H <5FX! = SfeEF. ±±.^$m EFSOFSS ISU7F CHS £|CH 

mz> t.mm iOFSj- oi^ou esoi sies ^aisef. oi efsofss isu7f §7itF ?\^m 2=ai ga*t 
sicH aizj ei-tiis aoioje £fCh 

CXMC(80)0tl SJhJ- *7|S|e! 3£ g°HHL ISU^ H°J EF^Mg ?IF4 CH^Hj ^OKH^I ^IoO ^ 

?Hy ^AltJ-EK CXSU£| ^1 ^^AilAi^ 625 LHAI 850MHz2J S?|LH2J CHS 5011 2!^ ^IH 6MHz 

4-ai CH^^EH Al^tlCF. ISU(IOO)^ 6MHz CH^2J 1^ a- se^# ^^ti" E^l S§ AlZj- 

71 S7|ff2J ^OO CHoH EH^Mt^EK g7ltf2J ^01 013^1 27* m?m imO\ £ 

^eih mm Aia- 7i» ^(Hi s^iag &fiioo ch^hai ED^Mea. e^itra ^oi nam ^B^ra, 

ISU^ ZL EFg 6MHz CH^^Hj g^|S|. x|jyM°l d^M XHAI^EK m?m ZM&OU ^01 £ 

Mtm IK, ISU^ 31 AIMCH^e d^HL S^t!" IKiAIAIM S^^JtlK 

nej us ±\mxm <^mt= §^ ^i^ ihiaiai^ 2°, pin cheeii^ ses *j§t^ eiiai^ei 

LHS EHflSQ. n IOCS-21 51 SSB AiHOi^QilAi §^ £|0 WIAIXI7h W2E|X| Sr^ 11HM A| 

— CH^ ^ S^HJ A1MCH^ SI IOCT ai^EIII ISU^ DAI IHIAIAIM S^^a. IHIAIAI7I- El- 

Al §^|-71l 3BEIAI S^s §o ; isu^ El-E 6Wz [R^Dil CHoH ^HAI^Q. ISU^ AI2HDI CXMU a 
# AIZTSJ sl^tJ- 2BH2I- ^ AI2J- 71^ Ofli 13 ^71^.1- UFEh SOI BOmseciJ tlH 100msec g°j- Al 
^CH^LH^J §^ QilAIAie S^titK £71 £f ^ ^ §§h ISU( 100)01 0|E1^ S^Oil gS^h7| 
°loH PIN CHEEfl^: 3E g«S R^uhAI Sf-JI Ss US A'^AF S! CRC ^^|°m fi^o|-7| [IH^Oil 
ISU(tOO)Qf|AI~ USti" SgOIEF. MCC Eg (82)1 71^1 CXMC(80)^^^E1«J ^7|t|- a 

BAI ISU(IOO)7h °2 PIN OjEEII^ 3E Ms^lSOl ^i'BI-E^ ^gE|~ S^OIEF. ^7| 
SEIXI ^Stl-EIAI Sr^ ISU(1C0)O| IOC ffla^SJ MCC£E(82)M 71^ CXMC(80)^S¥E1 ^7|Sl* S 
US ^j^A^I- Wxlol-^ Ell 01 Eh a Ss CRCM ^^fe 3^, ISU(100)HJ CXSU(102)™ 2^ 
& PIN CHEEil^ 5Ef S§ a US ^I^AIEI- t>M AIS^EI-. OltEH^EI ISU(IOO)^ g^tl" PIN CHEEl] 
^ ^— E3 ^ CHEflj^ 5E01I 2|tB 31 OlEai^fe SglDfl CHoHAISJ" g^Til SQ. 
ISU7F QAI Xflirssl-EIAIE AH^^ PIN OIEEI]^ 3 Eg ^A] Sr^ SSQilEh BOID. 

i sue 1 00)01 H2j us ehoh ^xis ^ai^ oi^oih isu^ s^^g ?i^h oihi 6mhz eh^ 
m 3°jAi£h i sua 00)01 Mmm m g^Mn mc tmw u\ti e^ g xmm isu(ioo) 

Oil ^H^^ Ss PIN OiEEH^ 2EEF tMJil S^Mg ^Sh£ EH^ S^l ^^^EK CXSU X|]CH7I(I02) 

^ oi sse oH^oFDi g&ir g^tt- ^AEg ^ei-^ EH^oii EHoH isu(ioo)sj isu ss(ioim mnt\ 

WfgMYtQ. ISU S^J (101)01 6MHz EH^# CXSU Ail 0171 (103)^ S^^H °]0il 

Ol^l-E^ ISU E^(101)(H] QilAIAI gg^ StfEf. HDT(12)2| MCC Eg S^^ei ^ai^I 

ah a Efois (222m oi^m^ g& ^E7i- ui-^ef ^ie^, §i a 3^ A| 

31 S^^H 2^1 ?l£^ CUdl 71-AI ISU III-dKHlEU ^^feEll AFg^jEh. 

E 16^ 01 gAt ?±i ^'a^o^ £ A |^ 301 EK AB^S S^OI ?ilOI^01l S^EIS, HDT(12)^ 91101 

ISUOI] OE CHS ISU(100)E HHAil^hH S±Mg §7|£F EES SOI7I-ES AlAltlO-. 
HDT(12)^ □ E^Oii AB^S ISUOI! EHtt SSI BOhAI 7FSa> ISU SbdOil 013 7OT DKHHIEKHI EHt> El- 
S§t XilSttEK ISU^ S^rMg^S 2£! Al^hH HDT(12)^ S^MH d 21 Oil £H*JEK 
HDT(12)^ iSEI^ EraWEHW Stf OilEi XIAIWB EMo^OI 7hSA> ISUOil OiatMKHHEW ig^FE 
§ S^tfCF. O0a2| ISU S^Oil EH5J" 0>BHHiEF7F HDT(12)O0 [EHUCT 01 ^SAil^OilAi & 

SEF ^AiloCT^, ISU(100)OI ^1 ?i^B 6MHz EH^l aj^tf OI^OiL CXSU (.102)^ ISU ES (101)011 Oil 
AIAI S^l MLHH ISU Egj(lOI)^ E 9011 EA|*J- ±™m% 1*|- §7111- EH^LH^I §71^ xHy^ 

ES S7|» na@l 2^EK E 901IA] UHFBOI- BOISE E1I0IE1 zBSS^EI EES! El 01 Sl^ 

S^Mg §7ltf iBy^ §71^71- §71 xttyg S t[L[7[ EgElO) Si^ 2S01IE 02^1 » 

^ SiE^ a 01S2J §7|th fl|U ^XFl S^m SiEK 

MCC Eg (82)£ Ss 6!5:l Sg5F0| ISUS^Ei dsOil EHofl 3^ Ei]^ ^§1 4^tBt*"Q. §71 

tl- EHS^ CXMC(80)(H1 I SU( 100)01 a ^7|t|-2f EH^ Sgl ^^lo^EDj S^Sg §71 

m SHI7F EIS§1 7FEJEIEK ±^ 715 SIISjU- UIJ2SD-. CXMC(80)^ ISU(IOO) 

^J2^ ai^ 01 ^§E|CHO|:°l- o^AI CH^EF 0|E1^ 5§2J ^g^EF. Efl^ 5gO| g°, 
CXMC(80)s |SU HH(101)S| ^d7|°J 3^ fil^i ZES^FE^ ISU(1Q0)°I CXSU(102)011 A|A|uF^ EF^^ 
lOCXBy^ES D1IAIAI1 2^EF. CXflC(80)^ ISU(t00)ES^E1 4=3 3^ Eilll Tfl^SFOI 2AF 
uFOt ISU(100)0fl E1110I EF&W HiiDFAl I SU( 100)011 ig S^l Ailg^EK 3^ 013011 

HfEF SOI ISUOllAi SgSEF. ^g *\^2] 3^ ^goj bj-^LHOUi 3^ g^Oll E^FAI &7ILF 
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isucioosj 2£ am 5goi sea cm ^ssaa, otMC(eo) a mdc sg(82)^ et^m- ^em> 3?j 

-1 4|H^Q. MCC 2g(82)^ I SU(1 CO) Oil SIM 2££! gi-#Eh ^D}^>M 2§§U2 ISU3^Ei2] 2^ 

§g 2#£] as etei&g ^iia shsf=hi b^id- sdk* ooa sgg to^wpi ?i^b isus^ei 

^Ajg g^oj] CHoH ^tSthQ. MCC 2S(82)£ I SUM IWtl ^DJ* SBs 4*SSh=H] & 

£E} ?Htt OflEi £§2| SS UEI-LH^ Oil AIT^IM CXMC(80)0fl CXMC(80)£ ISU 2g(101 )2| 2 

$ 5fiteS 2§o|-2§ CXSU(102)QiJ XIAI^fe D0AIX1M HDCHB(82)B QS^Mg IOC MB#£3 

2£ma, 5-m^y\- ofdm tm z^ou rati- £*h.hoo 2*2^ Lianhxi oi =3Aii^e ems*- 

Q. 0l£1^ ig^ B^(195)(£ 13 K 2 14)g Tin 0I^O12P-. S £§01 0101 

ti^F ITO! ISUfeHMAI iT2E]2, 01 ^EM> £g £>g£ OlgEIXI 3=Q. 

Slin^e m\0\. CXMC(BO) Si MCC 2S(82)^r £S Slg 4=t»tta. MCC 2S(82)= ISU 2 

B (101)00 2|«3 2££! 8kHz £EDS £00133 g£S tmm 2^ S7H2J ISU(100)2:3 

^Ei2j g^Mgj ISU 2£§ £M SlofcQ] SfitJ- Xl2 SSS #§*K>I Sisil 42 22:00 CHoH BE 
SOCH 4t££.KIK MCC 2B(82)£ 2^ £MMOl HDT( 12)00 A| ^AIOO 42 El 2^ 1SU(1QQ)§ £g 

SBSfeCO SAt!" XI H £§2J S=e ?FEl?l = EH1AIXIM CXMC(8O)O0 efflBO. CXMC(80)^ ISU 
2H(101) 2£2j XI 2# 2g£F2^ CXSU(1O3)0fl XIAISfe Oil Al AIM MCC SH (82)00 2I*B QS^ll 

ioc tm^ a*am, isu sb sioi ess wvm 01 ^3Aij^e am«jo. oiEiti- &m a 

±t!" XI3(196)(2 13 S 2 14)^ 7\n SI 8«0D EBWI £1*0 Al^ 4Sr k £ 

^01 4 SJ£D1, ±§2] *m £!4LH0i] Sr^ S^, ISU= QAI E]k\mW ^ 2iD. 

§121- ^AlOil, CXMC(80)S ^19 5§1 ^*Jtl?\ Z\M MCC 2^(82)00 Oil Al AIM S^El-Q. 
CXMC(80)S |SU 2S (101)01 ISU(ICO)^ QS ^eilS(2kHz) §1M 7(-£l?l^ DB S^lfl- xea^ 

2^*- 4. oi^s CXSU SI Oi37|(102)0]] AlAl^h™ 011 A| AIM MCC 2gj(101)e 7\M Q^^Mlj IOC l| 
y^i-o^ ayjQ. MCC 2S(82)^ LhS iEliS §1 SMohCH ZL 2B@0il EH^H B|-2?1ICH 4 h ^hl 

^*»t!Eh OI #&^¥E1 2g(82)= gi! A|^H2J 13 X19m °]"^A|?I^LiI gath 

^7IM 7tl<ythQ. MCC 2H(82)^ E^Oil m\ A! 3 S^AI^PI ?loH ^P^IOiO^ 

^ ^7h^°! AI91F# UEHHS DOAIAIM CXMC(80)0{I mmn, CXMC^ a QgOil S3 XI 2 
St^fe CH1AIX1M ISU SBdODOO mmt^m CXSU WOI7I(102)00 XIAItfe DIIAIXIM MCC 2g(82)M 

7\n c^3g ioc zm&2.£. ^^a. 33 xis isoii 2i^pi ^1^ 4=ss si^oi ^aui-Dj, 

*m S^LHOII 2i?t|-XI ISU^ QA! EIA1IM1 ^> SiP-. 0iE1^ 2 13 SI 2 

1421 g^Mg ^d^l EI^MEOOI XI3 bHitl n ^M(192)0flA| H" ^ Hh2h ^01 ISU ££!7IO0 

A1 OI^OiSQ. 13 XI 3 §1^ g^ltl- xHy#£3 §^ 2^ A13 QS ilsfi 

AfgujOl 123 2^ tffl ^AlOil ^ 2iQ. 

ISU^h i^ltl-EIH ^f^' tlHDhXI, ISU(IOO)^ 4807H € 2^ «^E|- S CHhi 51^32 2th QiJOIEI S 
4= SiQ. OlEIti" £?lfl- °' ^^1- ahg^i 01^011, ISU^ OFDM I^LHOilAI S^tHI ^fi-^J- 
SftLHOO EID1, ISU» 2^01 7^mH S^3H e^l^F ^3EI2i§^ ^1 £!P. 

ISU(1O0)OI AJ^^Qil CHoH ^^Itl-EIH OISOO, OFDM 2^ S2j2J ^fi^ smHOflAI ISU 

g °XmPl »|« ^^itl- 2^ 3EH1IOI ^71^3 ^tSl ^ SiEF. i3Aii^^ ^200 

mE 2Ei^3e tmzm z\m ^aisck isu(ioo)oi ^e^3 mz* 7i^ e?i hi^ois, 

ISU^ %m\r UUOfl §£E101 4^1^ S^3g g^ltl- E3Ai]^0fl [P-EF S^3g ^Ith m^HHEW 9 
do|-2s figure 4: 3 Did 00, ISU7I- 2lE0il AF^a 1^0il^> 2- 3EHUOI 

IOC iB^^3 2*91 ^ SiQ. 01 AlUEIfiSHHIAl, 2 1701] ^3^3 2A1S uhffl- ifOI, ISU(IOO)^ 
HDT(12)0il BJoB IOC lB^^3 *fl£oF2^ fig^Q. HDT(12)^ H Q^Oi! tl^J} OFDM 

LHHJ flUOfl EH*H a^EI^ SWHOO Si^ ^t[D\ ^J^Q. H^XI S^S 1^, ISU^ OIEI^ Ofl 

©-EHHIEI-3 5g^F2^ fig^CK Z! Ahg ISU^ S^3H f 

QilEI-g ^A|^ ^^3 IOC xHy 2~ ^ItF xHy^2:3 iJSM SLH2^ HDT(12)0iI 2JfO fi^^M ^ 
2 SiD. 

a^AEg ^QiiAi, ioc xmm£ i sue ioo)oo mo\ gsi 2^a. ^^oi ^^wi^ ^ °i 

8PSKOIXI°^ E^^3g S2E21 n& ^^FXI STQ. S±3g BfSfOOAl^, IOC ^0^^ 

HDT(12)0fl AilOi gSl 2^Q. IOC xeyMS S^Mli ^£3 MOIE1M My tlH OI^BhO|732h ^3 
£i *|0| AI^M Wfll »» BPSK w^Q, A1I01 CilOlEi^ bFOI3 g^l^OilAl #MSQ(500ns 

^E1I3). S2]2J ISU3¥H2| Li] 01 El ~ IOC 5cHy^3 €A|0fl 2^1 4 Si^DI, CU-EFA1 #gO| gO) 
^ ^fe^OI 2iCK 

#§2J 7R=;SOi Si^l OOSOfl, 2^3g IOC 3tHy^(HIA12| #12J ggs EOOlEi E33MM!i0flAi ^ 
eiqk o|y*i- ggg ftmm ^lEJ- ±S§i§ (HIM M3 ISUOf] 21*J- XI4^ Hi!^it(exponential 
backoff)* SOtiti. OI2F iTOL HDT(12)?F 2^Al 2^h3. ISU^h ^§ AIZJ ^IPg! J¥ 

S-SXFEF3 S^M^I e?l£FM ^AluKfl HDTOii 2i^H gggrg CH3 ISUOO 2JW 6!^ EFOI321 ?i 

ti bxi Efoia M£t\o\ as xigcn xis^ 4= 2i?o ac^ 21 1| §01 

Q ^aeej ^7l5hM £I*J- ^SF4= HDTOfl 33 El XI Sr^ ISULH21 Hg^2J ^^^21 Xh^ g^" 

^2^121 AF§^3 Ail 7)1' 4 SO. TOE^K ISUOil S!^ ^2^l» 21^ ^15 (HI 331 4= 
2^ HDTOfl A|2| ^jg §11- g-So^ai 21^ OFLIEK 

sai AI^(10)0ilA121 si x-iEl^ ^hSXPI- HDT(12)3^E1 ISU(100)H32j 2tF A| 

^gj2i tmm hs-^ s-^1^3 oi^ch2ek b ^soo [i>B oi bh Ai^gg gee stmi-xi srs 
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ISIM^EI HDTSS] £J-°J *S!(line seizure) Z~ 2. 5-^3 (of f -hook) MA! XI; ISUS^EI HDTS 
21 &°! OroiM £E£ £-~3 MAI 73; 9! HDT2I- ISUAKDI°I °!0i]OIM SJ CliODOIS Et°J 0(015 Sg DO 

aikim s*^a. 

^ Oiat!- Sag CTSU (54)0(1 JflSSfe HDT(12)S a^Mg S^EID. 

omm tm at= ci-g oimsra agoi/d ran 4= sjq. isuaoo)ini si^ ^i-a^h eagiej 

IJ^iL^ffUJf Jisu^PwiS 1 Sfi ^ 3 aM011 m*to\ smm ass- w omn 

mmm =sao:±£ xbh auEinofi o\m oi&hhai a #aosi asshb u^f irai diss £e^ irss xh 

301 §S(H1 EISH Si^XIM SS«feB OISS SIQ. 

u^^jjsea si a 01 tins ssais^xim sssw ^n>4 s«(hiai him oasis ^-swi m 

E 152J MCC Sili ^API ^221 Sia HE1 S! FFT(112)0il Q\M 0101 °!5£J- CFE CteT §9 

SS3?olBS."S5i8SMtf3f HgaftftWmiB til IVSf I % 

iam w iitfsMi^f »n? mi m sum m 

57-24 



^1933-701333 



Aj2J gEI3 3ft£(M 01 M7jJHA! 01 El ?m SID. SSSEAiSl §3^2! #a e]HS ^E^F>] 

an xmm ±si§*jhm^ Em 4 saiej-, a7i*^M zjshs *ea^ z^oi afef^ mzm Em 4 

SLD. ZJgOl AKta DA! A^IT 4 SID. 

s 28s tssra, ay sueih y> h s^ £ss sys smm n A*e© ei-spi si-sra a^sq. 

HH £L|E1(296)£ ME XI2t ±^M%]CH (293)M^E1 0|£!M1 ^flSKM SI DflOjEWlOI^Oi] Sizr Ma 
6§! EiI0|g(300)e a^^^H AFSSQ. 2UE1 (236)3 *fg E^ XBB&g *ISH US 

BE|7|(fault isolator) (302) K SB a ITS?! (304)011 QtlAIAIM SSttflh ay aUEIUOflSJ 7IS3°! 

seis oso+ ay eon ejsb ^esiioim^ei oie^st!- beiei oaEioioi, dso+ ay^ iohim ayom 
n HiMg oFLfe omi as*]- hi si- 901 ayofi srss sieiei ^ cooiei himoid. ^ ay 

Oil St!" S8EIEI OilEi g£= 3 MBOfl CH^ §^ ^EHOfl EifS|-E-l ^eUEIH AlZlflfl UlEi D| 
^3 DllOIEiMAi AI-gSD. 

hheiei 03£i= ay 2-ehm wssw pots, iscn, dds si osie 5tJt»- aim do aihi^ Era ^ 

Of] CH^ 27FXI A! 3- ^Efl°»e AFSSKH SJSSD. $1 235 MU\± EFHOB EH S3 1 £2] 

»s Aiaoii aa&o. ^ ase a m ± g^oi^ oiei 7ra aihi^od ch» hi 

M MEie IE 30fl Al » 4= SJ^ HHI- 901 AIM "S|© A! 2]" 3! SLIEIg 712m S^D. 

oi z?m nmw mm qiwdai ss&q. 

E 29A, E 29B S! E 29CP 7|£*i°i ffl-g g*Wl EHWAJ 7l^*Ch ay2J SB El EI (HI 

E17I- CXMU(56)Qil 2|«fl 2^EI3, IB El El °!E1SM= oj H ge IHEIEI °]E1gM OI^M 

g§*J£M/Ai CI^0fI0IMSD(E 29A). H§e UEHH^ ES ^01 HBEIEI Of] 

-ei^ us- izioi mm °a|£!d. oisi- ^ol oig ns k hheiei MEi auEig&ii ^<^^ 

offl^l- OlUa, S8EIEI EilOlM^ SilEIH E 29BO0 EA|£! Um 901 Q1IE1 EfOICH 0iem7r SIM 

OlM^iCF. 

OiiEl EI-OIDj QISSE^oionoigag, SLIE1H (295)^ CXMU(56)HJ SHEIEI (HIE1 EilXI^EI^ DH 10 B 
EUOI-DB^EIil 0{] El 1^ SLIEig ^IZJ- ^Dil E^EI^ EES MCHZ^D. g^^, Of] El 

i|y ClIOIEIWIOI^M g^joHI OI^ ^aOI XHm h S-# R^f^AlM E^So^DI! Ahg^D. 
COOIEJHOOIiSJ %m §m EUOIM(300)S Zf xHy°J as aSEfonsoing record)M itltlD. 01 EflOl 

mm nm\ ^xhsj isu, HUEiaa Ai*r, auEiasi ss, aa wiEi . omi, xiy 5, a xiu- 

30^^1-21 OUEi, 9 iBypil ^g-si ISDN ^XB^J AlUli D2 ?fEfl2E|O0A|2| xfia^J Oiqg * 
^£|-D. 

E 29A0il UEm-UJfil- ITOI, IHEIEI °lEi^M^|- CI^QilOmEIH OiS IfS ^g-E ^^H|-A| ^ 3^011, 
UHEIEI gdEIH DOID1 OI^IM^ SjOflOiSSD. ^1^ Hf-EF 901 DOIDi OI^E(^ 29B)^ 

QiiE^i- SLi ei g ei ^ =LE.m ±tmci. e 29B0ii eai^ um 9oi, smm Sr^ S 

^OiL QiIBi 5^^^ ^J^l-Ol 3a^!D. 1^^ S1I-EI9, QilBi^ fi^D. li ^IZJ-QfJ 

QiiEi7F^eif# ^i^ra^&s ayoi ^seich siTiuMira 2s udlh^ s^oii^, oimoii ^i^ 

HI-SI- BOL ay (304)0)1 SUSfOJ ISU EM im^. IH^&SD. E 29CQiI EAIti" U[ 

El- 90L XH^OI SfSl W, SIEI^M SHEJEi 01^ ^0173 SHy EUEili^ Tll^EIH SO 

y a oi h mi oi^ ga^iD.. xb^-s- eh^h^ (hiei EmiDi eh^hef ^e°j 

EH^B^AI g^EITiD 3 EH^HEF ^mO\ ^*JW $ SJD. OflM MS, JElSr^l (304)^ x«y SUE) 
g(296)E| 4 SiD. 

E 29DIH1 EAItf UhEf 901 E 29B°I (HI El EI-OICH EH^BSj [f§ AIWWAI, tmm^r I^^F 

oi a (Hi ei-§^ ^ 2^0-. oi2S i£ ^izj-ej ^71 ¥M e°iOii sg^i a-ss xeyoi ^ 

1TEI ^iiEIOI 1^ a^l- SUhoMM 71 DEI XI Sffl XH^i 4 2iE^ «|5Q. 

^n^ K & oiaoii, isuoii Bjth a^Qii cHti- a^ eii^oi zey^si ^m^i ?i^h 4E sjd. 
heiu, » xea«2i a^ agoi g^owi ag, ^oie «msi ob zm°\ a^ ai^^ aa a 

^01 ^S^J^ ^'§^1 °X|EIH^ S-iEICHO^ tfCK 

e§ ay 01 2^ a-gEis, us - ^ei^i (302)011 mmm m-^ ^ej ^ch*»- h^q\ s 

^1 UE^EK 1£ 71^011 fi^S OilEISOl ^gS ^H^l-Ai SOhAi xfiyoi 
^SEIJI Sr^ UEH-H^ S?0fl~, °1DSM ^a*^l^ fflEIEI 0|t^ HOiXiCH Oil El EWICH 01?!! 

D±0ilOIM£!D. OIE1E.H OI^ie^ 3 QgQfi e^EIH iH^M^ E 29A0fl EJ^H M El El OilEiOi] CHoH 
fiUEISSD. 

HfEh 9S 4^I^2J IHEIEI ELIEiDOil EJoH 27 W SXil^ ayOI ^SEIOl S^XiM 5§ 

t>W\ ^1 of liEJ SUEig 7IZtLH0ii HBEIEI Ofl^EJ ?h^M011 [HE^ dIM OilBi## ^§^^1 ?| 

oHlEIOfO^ $}Lt. S HHEIEIEJ m£ D. ATOID. OilEi SMM A^uF^ QUO I El i 

55011 xflEH£] 331^ OilEISi^ g^S IHI^EJ OflEIM UEKH^ 7h§fFA|ff, 01 0ilE1^ {£M 

^ 42| QI0IE1 HI MM UE^CK Q10IE1 a# Al^gEJ SJofl, K^^i DHOIEIOfl 

OilEiB^ Oil 01 E1M SjgthuMl £|D. 013^ g^^EI OflEi^l- S!^ £EH2J£ 4^H^ Oil El 7 1- S!^ QIOlEi 
HIMO^aj HIM 121 )S ^?SEID^ 21^ H]D|^EK IHEIEI— 714 HIM DflEiEm S^oPI [III ^ Oil, E 

^ oil ei sj^ ^aiSEj gys niiEiEioii 21^ s^eiai &±q. defai , a^ zj-^ chj ejob o^is ^ in 

EIEI(^EilS) OilEi^ 8 (COOlEi) HIM2J OiiEiEJ g^M UERSD. MSL ^2] ELI El H UHEIEI OilEI^ 
80 =eilS2| CDO|Ei(10iBs/125us)B DEH^D-. SHEIEI 011371- EHXIEI7I OHSOfl, E^ ^H1E^7^ S^EIXI^ 
D42J 0ilEi7h ShDEJ OflEISAI aSBD. 

tmm Jm^mxm a-§oF7i ^it^ etimai af^ei^ him oiiEiM(Bm)^ io'^m a^acF. d 

E1-A1, 10"' M ^l^W Sfe 1^ 7IZ.KH] EFS^j- 4=2J IHEIEI Oil El ^ SSSKBO^ itQ. Efe*^ IHEIEI 

oiiEie sa*^i *wa, z^zia swatauEjga) iheiei ouEioii site uehjums ^biis oueiej 
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m wserotoE* tin. suaes eeiei vm°i ^. sueih^ seaa on a & =as oaasj »e 

4= S 5Efla(HBS|EI) OS SIS U&LHOiS HIM 0AEH2J 4=71- 3-OiAiS, SJB HIM OEHfiOl Egg 4= 21 

a. 

s» 7isM A^b-m oisra tta. 

1. 0DE1= giti ?>£Q. 

2. SUE1US uBEIEI 0f]E1°J 47F Sxfl 4=(10Q)0il ti\M ^2.<B(\Q). HUEillS IBEIEI 
Di]E1#(MPER)£ S3 0flE1(FER)l SJ-g^Q. 

2UE1Di! Ill £1 El 0flE1(MPE)7|- 80 UEHH7I HHSOfl, 7FS 2^ ^ IB El El OflEI KH§2J 5ag 

0flE1(FE)2J 4^ 80MPER2I- 21m 2J0l*O. 5, 10ms°! 100 IBEIEI {SIM CHtflAi, IBEI 

El OflEHS =aiS 0ilE1°J S3 4== MPE2J ?FSM2| 0.8HHOIQ-. OtlM M01, 3MPE7I- 1i 3»IZh 

iSf £MfS 2f MPEOfl CHtJ- FE2J S3 4== 2.40IQ. ±S°1 HIM (HIEIms £Sg 37121 SSKZl 

SEOS OflEHS" HIM OflEIM U^S ggUi°| £203 DOBS} §71-°! JH47I- USD. FEE) 4=^ (1PESJ 4= 
£1 HPEg- FE2J 4=M S*J" 221- ^Q. iS"2J BEROI 4*HX13. OISI^J IDA EH*!" oHS^# gSIT 

QM2I- §01 =21^ g57|- MPE( x )M UEH.H013 FE2J ^013 4=2J »M§ TfldS^DI AI-gEIH 291 71- 
S 2^ MPE( u )§• FE°J §5 4=0il EgofeCfl AJgSQ. 



HIM CHlEieOI 51 CHOI 71 mSM, =2te SS*IO| QOflAI £|Q)&0fl OIM^ x^J Sf^M 9^*i£M 

sissa. ois s»shi ^01 x ^ais wa^ ^sjsj hueibs sheiei ohhioa ch*h say srsoia. 

10"2| HIM OilBiM a 11F 82J Oiia& HIM OiiaiOU U\tl 9W?Y S. 20U UEfLHOi*! SILK 



IM2J 
HIM OHEJS SfB- 



WHS- 
HIM Oil a 


HUE!*! EH El El 
OilEi 


3 EH iEilS Oil 
E1/SUE1& IlJJ 
El El 0|Ei(x) 


§5 ^aiS Oil 

a /huh a in 

EI El OilEi(M) 


ber-io" 9 °i 


8 


2 


4 


1.6 


98% 




3 


3 


2.4 


78% 




4 


2 


3.2 


38% 


1 


8 


8 


6.4 


80% 




9 


7 


7.2 


56% 




10 


7 


8/0 


45% 



oi y\^m Mmzm, \s. sjm m°m aaa 4si°j sauaaa ibeiei oueisj^s isiei aiui^i ahm 
s xeas im^am s^st^MAi ssaaa. 01 32^ =eas <hiei& 8 him oiiei°i 

^§t,"-^M/W 20IAI&L HIM (HIE1M0I 10* SO- S=S^ E^l 38X01 CK =EflS& 

him oue-i, auaaa hbeiei (hiei s huei^s iheiei odei & acH =aia ohei°j io"" him 

CHIE1#(64k HIMMA1 64 OHE1)0fl CHffS 640IOI OK tHJ. OEFAI. OilEi EfOICH OIBSSOflAI DEI El (HIE1SJ 

simIioi 4 012-ii (ih, xh^ H&?i^ 2ss tmm mx\¥^a. ^mm& euEisia sheiei me-pi- 4 

0I*F8J = , £!E1gM ^$|^ 1EIEI OlSfM gOIXIOl OflEI E>0|0) 0IS!M7F CI±0i|QIME|O1 EH3I 

a ojiei oi?«M7h sesm ma= n amw e 2?asj eism slm?i uei- &oi auaiiaa. 

OlSfe XHH eUE1H(296)°l ^HEFSE SUEIK ^@(E 30)011 2|jH 4=tSEI^ 2! 5<S W*iW at! £ 

soiek H -!iziEfSE euEin sr^ s<m io" him oneigaa us ii§ a7s& xeyMtHi 
u\ti ^s-se ssbpi ?i*h ausq. e 3ooiiai sme^f uerh= urn m\. siiieise sli 

Em AlHIi El-aOfl CHSB AlZJ-Ofl M^l-D), XHS §1 MOIEHmiO!r±:(300)M 9d 

SW. BOE^E ?^MM #E|0|Sm. 2| AJHIi EISWI CH^H §|g *]-?UM SjMS Oil El 71- 

§SHHI SiCHAI, 1i ?2MH, ej3EFSE ELIEIgS XHS §1 DIOIEIBIlOli EflOIMs SdthEh. 3IU 
si DlOIErl EIIOIMS SdSfe 27WI ^301 2iD. 5l aSD ^S HIM 0«E1#2f OflEI S= XH^ 
°i 0||E12i= s 0I0|E)2| 5g*J£MW S7|S^ Slg ^Sufe 20IQ. ^ SSB 

oflsi sasfe eueius tm&s\ zm^°i mam ^gsm fis sj« ai^ xbw&( 

iS- 4 DBEIEI OflEI 01^)01 El Til tl= 20IQ. 01 ?hEIIIlElLH2J xB^#= 5§S 3m2| BER S OilEISi 
= £ O0OIE121 4=M 7hXI0), 01 OlOIEIOil 5715101 JBm&l 4= SQ. 012101 3 SJS XBBSOia 
= 210I0J, 2f AiHIri: EFSOil EH*)- 2! 5jg A|^ XB^Oil Q\tl ?\B ^^01 0I9KHI UEH-HOiTa SID. 
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[M 3J 





3£|LH BER 


AIZJ- 


0{jE12J= £ 




POTS 


io fl 


1 £ 






ISDN 




157 £ 


8% 


1 AIZT 


DOS 


157 £ 


0.5S 


I AIZ!- 


DS1 


Iff 7 

10" 


15,625 £ 


0.042 


7 AIZH 



POTS AlHIife 10" ggQ fi^?oCT £PI OB^OH, SB^- SJS 71 a Q Aj-gul-Oj g 

km± EfSO] Ditl- 21 ^M^J U20SAI, ISDN 2£0{] AF§E|£ xliye §£S|-Di ^HEJ-SE HUElUg 
^t^, xH^Oi] CHt!" S1CH H|E OflaSOl 10" 6 ^' ^ H°D|, 3£ Al 2MH] Q|g§ 1 57^01 ^ 
8S O0E1 ££J £|CH 4*= 157313 8%0IDL 2LIE1§ 1 AIZJ01Q. [[FEW , 0{]Ei°^ £2) 

fc*tf= 1AI2" 2L1E1U 71 S 157^ Oil g*l 8% OlgOISL xiy ^71(304)= ISDN 2#0i] CH*t Mlf 
ill L ^l 

um^\7\u owgoixisj- ^i^raii snyes tr-8 his§ mui^m ah^sei^ihi 

Ah§E|71 £E£ TR-303 €2J SS AiHI^M ?|fffl ITS £E£ nHJ&EISHI AhgEI^AI Ztf>l] ^f0| ggfOI 
QHJE§ §p| oj-i aUEISEIOIOEhSKH CCI-EI-A1 ggf flyoi I SU( 100)011 tfg £^ XH«f§-I! 7I1IM 

s-^Ai?i7fl sck nm<z> h imm huhsispi ?itn, xey suagpiMm sra- ^ ahi^s- i§t 5[ 
3i Ai-s^a. aire nun ohepi- sih ga, ^ art get isuooo)oii~ srsaxi xhu 

□1 «■ AI3 get OtQIS ^EHCOi^S" #EH)£ SIS §011, xBy 2L|Ei*j£ xHyOI 7H£E12lirXI# m& 

y\ tmm ^ ^ 22011 sa. ^ at s^ai^, cxmu(56)s siati- eheiei oh a mi zm 
2^ a ^t*otjm m&m zj oiiAixiM a tm&°^ a^se* ^iskih sga-a 
isu(ioo)0ii *fo. ^ «ji seou-l oi^oii ^ss xHyoi ai^hhi im ^i!£i^~Ai oi e 

4 Sl^Dl xHy DIIOIEIIHIOI^ 301! CQ-EF iSd&a. ^ «l S2011 2iA| &e tlH^, 01 Ei^ 

^is- Hifif ^ol xe^ ^ DooiEiufioi^ se^ Mmim mi af^ei^ nm\ ^saxi s^s^ 

§Mc 01101 sg^o^ ^ oi E s ni^ h & i»yi2J §!»01! ^ B^m DH^I^LH 0|gl ^> Si 

a. ohm is, as ^^1^°] ^eys 01 ?/afoi! chob ?> c 2S h ^ sich. ^?H3°! iny^ isdn 

^loH 4^ 2^2:01 P0TS011 AhgEIXI^ Sr^Q. 0^ ^stt M^°J CH7I Ma 

yi\L\?\, >d2:CH S-gHIBJ ^g^tOI 2 15011 2AI*!- MCC eg (82) a^^H 
0I1EF0I73(214)M Af^FOI 01^ ^ ^^1 2^01] CHoH HgH ^2 0101 

g-OL iHyOl OhOlM ^EH°'A| Oj^M 5§3h01 DIM ^S^- 4^ 2i2^ ^loB 0llE|-0|7a# 0101 01 
g^CK 0llEF0l^2j eOll^ 0101 UEI- 8«3| 0IHEF0|7a-7||4:g a&isw ona^h 

^EjCK (HIE12J ^js: CH .BS SLIEig (305)(2 15)011 >Js: CH STgHI (SN r R)2J ^g^^ 

DHSSQ. D^fflg, DiAhg xfly^ 3 CH^OllAi 0|-°g Aj22 ?>A| STOKK tj-Q. E&EFAI, OlAI-g 
FFT S!LH0ilA1 S^^! i!22J g^^^l, £2: CH STIU13 ^g^M eS^" ^ SiEK d^CH 

HI B|e CHIEHSDH 3|g S^EIO! 2i7| tlflg&ll, OlEiti" HIM Oil El ^2: 

^flyOI ^XH^h-Al 0\^m 53*^1 MSB *Hy SUEISOD Olgl ^ SIQ. 

IH-EI-A1, TR-8 H1S§ AiHI^Ofl CHti" Xfl^&BJ EEf mm OIlEmWM Oieti" 

SNR ^SOfl SjtO 2UE1HE! OlEiti" OIW^S xliy^M 0|^&S xByOll CHti" XH^&OI ^?§W ^ 2iQ. 
D^WI^, TR-303 A1U|± m?l 2g AlHi^Oil CHti" ST& 2^ Oil Em I Ai 3 AFgOi] 2Jtt SNR 

*soi sj^h ois^ xey°i 9sn e^era or^& xeyoii q\m mm ^ saq.. 

*Hy ^&(H] siCHAH . siiy 1^1(304)01] o\t} tm tm mm choiemioi^ EiioiMe s 

\mO\ Rg^l Aid I ^011 LHoH CHS DS0+ x«y# ISU(1CO)011 ^°]AIM eS^Eh tm %"^\^ 

^ ISU2| ^eh a, MH oys gA^FQl RgS AlHI^Oll CHtt A1H|±e ^EH ^ ^Stt E^'M ^°]^ 

d. *Hy ^>^i™ xey xh^^oii ch^ zv&m m^tw ?io« i sum ah ch^3 si^ g5i saiai3?i 

an £JQ. ISU(tOO), £l^ HISUEFE ?CH2! Al^Oil RF CH^3 ^Ail^ ^ 201 fiS" 

El^l til! SOIL xHy HS-^I- ^^°J nHH CHtl 01SM ^^1 ?I^H CH^^°I 0\± S^FEIAl 

SBy ^r&^l (304)71- A^ufe iSA-O^^ z>- |SU EfS# 6MHz ^MgSJ MyM^j ^ CH^Oii 

^•^fe 501Q. ^ath 2^, isu^°i AFeg°i xnyoi abs^ ch^sm 01=1 ^ °in, ^^^i isu 

CH^OI S^Oil^, AH^S AIHI^I- ISU011 ^SCK 0^1-AIM, ^ CH^OUI ISU7F A^5^ 

xHyoi ^seis, isu^ imms\ cm aimch^ se^ ch^lhej tmz. uv^w ^ s^a. hisu^ siaii 
^ai ^®!Mgon 10c xmm § ^hUM sns^i ibsm, ioc iey§s %\^f>m 

HDT(12)2f HISU Ami OH Al gAi^ ^ Si^M ^l^o^EK °'bh^o^^ Z! 7^1 OilEiM Ol^e M 

y#oi 373 Ahe^iEK oiai- iroi, 5aieih slieik ^<f>oi] ah^ei^ tmm~ OF 

Al^o^ AFBEISQI, 3 OIS^ 3MS1 Oiqoi fiQ ZJ 71^3 Aj OllEi 52£S ^^OS xeyMSCh 
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□ S3I DBSOID. 

£ 24 LHAI £ 27g i^mot OFDM 2£ A|±gJ2| 7d]2 ^AlODOfl CHoBAi SS^Q. 6MHz ITSO! 
5. 2401] EAIEIO) SID. 6MHz CHSJ^S 97H2J 7H^32J Sg(226)(E 25)011 CHgSI— 97H £ig fflS|£3 
SH5IOI 2JQ. -l^SS ie/JS£S« □ ^ 4>°J 2g# AFg^- ^ HD= 31 S 

a ir aoiD. zj-sra xe^ cH^e^ ggs- summ ^ 33 32 55202 qam)££ s^s 32^ 

e ±%mH 2iD. S"s xB^OI HDT(t2)£F ISU(IOO) AH3I2I M2# £|SB §3 a Slffl D10|E1(IOC 7MCH 
QilOlEi)^ 2£S XISSPI «SB H^SQ. 01 XBSS BPSK «i§ Ai-g^D. 

2£ ^s^'esh ds^ms 2£on s^bai 3 dsoo s^mh 2£oh swhai sstth e. 

2Sm §T£o KM , HDT(12)2J MCC 28(82) :?£0fl QHfflAI -fiSSJD. DS£MS BfSfMAI, 31 a» §S 
2^ 73]Oi DUOIE^ 31 £JE1S]0i^(23S)g m'A CXMC(B0)SS^E1 °J7FSD. 3S QIOIHS Li^ElO^ 
A1 (238)01] BJ^H «1 Ci!0|E1 CISEIs^SD. 01 LIlOiEi 33 CHSSf ^ 

Ell (HI B»(FFT) 7|^# ^tlol— 32 Xgy Sgi(226)£J ^308 ^CMSD. 32 tm 2SM£ M27|(230) 
Oil S|o3 ^§EI = t!" AO^ej ^Ai(240je gll-ofe A!^ S3 £ygg gej^D. S|AI(240)S 3122] ti" 
AflMSJ ^n>^ CH^M 4SSSH1, ^ LH^ = HEV^71(228)M HEiU^EK gH/gtWI (228)21 
g£J n QgQf] ^271(242) a °!Ai (241)011 mm £271 ^IEh£S SStHMSQ. 01 d2 

™ 3 Em Oil HE1(232)0lj 2JSB HEiHEI3, g^71 (234)011 2|*B g^EIDI, h:OI* £l]71of-7J SISB 

HEi(232)01I 2Jofl DAI HEmSEK 0| 2££ 3 QSW 2£h £27|(14)M 71*1 HFC M2^#011 
SD. 

HFC S2S-(11)2J DS^Mg lSU(t00)OI £ 26011 ZMt* 7^71 fiS(258)-l S*}*H1 2i 

CK EFS^Mg =^ aiH(30)M S«l 0DN(18)S¥E1 ^i!EIO| 6MHzCH30il CH^ 

^]Soh= ^Ei (260)011 °Jof] ^Eig^CK II QfSCHl 01 2 ^ ^!HH Al 

^noii oi^ m^\m ^7itFAi7i7i zm mo\ choiei s ekii°j §si xh^ck ^ sti- 

DIOIEil ?31S&a. MDi CilOlEi^ 2 IF aiOIEISh^ i£S ^£!EIH, OI^M ^Ith ^01 01^21 
ISUEhU ^Q. BPSK CH^£I MO\ CilOIEI^ ^EIEICH SjAI (262)00 7173 CH'ejOfl ^^EIO-. 

01 D. Q^Ofl S El (263)011 lE1g£IOi A^ 0|^ XilCHE>-(264) S! ?I^0I ^SE|£ 3 

^E^ ^(266)g SSFtlCK 3 HF2J EWI9 ^(268)^ eCH7F mil ^^CHl CHtj- EFOISS 

^ °i7{] SD. 3^Eh^ ^^°J IOC ^101 Oil 0 1 El ^ ISU(100)^| 32 x«y OFDM 2S(224) 

^ gOiZi-Ch QS^M^! OFDM Eh^2] ^ SHU B{AI(270) S S.^ tJ"«7| (272)011 2JoB 7173 CH^ 

SjAjstp., °!Ai(270)2J §qs (273)011 HJ^H lEiDEICH 0|SJ £HloF7| Z\M OR XilOl 

B(274)M 71x1711 *}Ll. 0\~ 3 O-gOll 32 tm OFDM 2gj (224)^ MOi^CK 

£ Z?m g-^ra, IOC X-flCH DOOlEi^ 71^ ^^(276)^ mn UFE Xil^EIOi DHDIH^^AUU226)01] ^i] 
gaQK OFDM 2tF DilOlEi- OFy^3-QIAIl S^7|(278)g ^H^FOl &?}&m Bill (280 )«S SqEICH 
35011 73S-SQ. ^ §M7h 73&EI3, DKIHS5Si«|A| (226)011 S\M ^MEIOl FFT2J ™E 

m LI-CM XI ^2. iSA1|^7F flflSa. D|-0|3S££A-ilAI(226)£ 4=^S QI01E1S 4=d E110IE1 ^ 

^ai DIOIE) °IE1iH10|^M mm AI^IBJ LFD1A! ^gOl] XilSSia. 3^ ^E|01] Bj&CFFT} 

213(282)^ DWIHS = S«IAjaOflAI gAISD. 3E1LK SSAhEra FFT(282)7F □WI3S = SAUA| (226) 

oil zm *jmm ^ ^ck= aa m v aoia. 

S^Mg »«fOD Ai^, DilOlEl^ QllOlEi 511 #ufl 32 ifl^ OFDM S@(224)S MCH7F 0K3I3S = S 
MAI (226)011 3oH SSS SShl!E|-, Oil FFT e!12(2B2)M SSf^OI 3 11F ^71^ Ms 

AJZi" EP-^^ ^ ^'Al (284)1 AILFTil ^Ai(284)^ 01 Emm ^E\^m ^01 ^1 

^juF3, 01 £2:^ 3 QeOll ?Hg QilSEI E|All-Ohb h ^3 S&7I (286)(RAM DAC)M 

RAM DAC^ ISU g^MS! ££!7|(£ 26)HJ Ofe h S3^011 MLHAJ7I 201) ^MMM A1S^F7I RAMS 5 
ti^F3 SiLI-. £ 26^ S^ul-S, S^^g $m OFDM ^Ei (288)011 ^EiUSO-. 01 

3 QeOil ^Ai(290)# #2FoF01 35011 Al 1,^71(291)21 XilCH^miAl 2^ ^ah^S ^01 
Q. 01 3 CI-M011 ^AilAl 01^ ?;i]Oi(292)M WlfoFOl 2^ &fl^^O| S^Mg SSOUAI sCHLF 

711 SQ. S^SH 0DN(18)S2J E113(30)£-££3 S^MH 2^ OI2011 0FA1°^^ s|g 

2 E -i!HSAI 6MHz ^E1 (294)1 MSftlQ. 

HDT(12) ^(HIAISJ S^Mg ^OllAI^, 2tF ^27K16)£^E1 ^^^S ^2^1 d2n ^Ei (244)011 
°JoB ^E11!EI3 §^71(246)011 2JoB S^SQ. 3in3^£ ^KF4= ^ h gEIS^j^l^! ^2^! ^ 
Al SH(248) S 71 (250)011 SJ^fi 7lfl CH^^S 5|^^!Q. ^Al(248)2| ^ 3 Q^Ol] 

7|73i:H^ ^E1 S3(252)0il BJ^B ^EigE|3 ^ AIZ!" 3 CFM011 32 im OFDM 

a @! (226)^1 ^571^ SLH2Q. 01 FFTS #2^F3 BI^S QA| OHSSQ. 01 bl^ 

3 C^OU BEIWAI (254)011 2\M t^JHl ^EiM^l^ElCH ^11 °]E1IHIOI±(256)# Bfl CXMC(56)5lS 
217^Q. 

01 tfAIOflOflAI LhEFtf UhaaOL ISU^ CH^2i ISU2!QL SICH QDOIE1 S H» COOIHOfl DIoH 4= 
27IM Olg^fe 5101 OIOI 2^ H^F^OI 0|# LFEFLH7I tlHSOIQ. 7ilEF7K ^'§11 U\^2. 
S £E.mT= 201 □ LEH-HCMTa SiCO. 2^ Al^gje] ^ BflOfl 2|5H 3£l£! OJEi 7h 

Al QE ^AKfllSOl Ot7l 7IS£! ^AlWIM^Oll ^g^SMI ?\^t[L[. ^'AlOtlOllAI, ^71th 
§S 2£§ ^It!" IOC AilOi xBa S! 2th AjHI^r xB^ £££ 2S7h EfS 555^^ Xll^Q. HDT(12)Eh 
I SU(1 00) AKM3 IOC i3S ft 64kbps2J CflOlEi Ell 01 MS LH» 16kbpsS ^^5^ 47H2J BPSK oj- 
^EEAI ^ 2JQ. ^ 7FEIAF^ 2tF xflSlf^ Q^^MH 3011 ^ h S^ Albl 

^ iNye S^^j^S SLIEIHu^ X112 ^ A| Oil A| Ef ^01 ^S^J ^2711 ^SoFTll ^!Q. 01 

^^271^ AIHI^ IOC XBUOD §3Eoh7| g^S S27IM i£5 tCF. DW^S, IOC XHy£ 
6MH2 CH^°J xH^ CH^MOll U\M filSEICH, 01 xH^ CH^g^ 3 HI ^#Kh°J ^2Hh^ iES ^2EI^ 
2£F Q10IE1 S IOC xeyOU CHtJ- ^lin u^EFM 
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Q§ ^AjOTffJAi, 4 BPSK ffiH CHAM, 64kpbs ICC SIBQI J03SQ. 01 EtfH Si^S OFDM ?EK* 

?£#m MxHoWia-, #m aoiss- ofdm ^#ej saga edoimei- sssisi s^ek oi sra^ 

A! 2^ ISU(1C0)M fiD ^£71^ HSM §KM HDT(12)& ISU AH312J IOC g37f t># yfeoYK 

SQ. SU XBg aIS^M 7FSA1 syOflM CH^SJ S2J "ge 7i?3 g£» gfi?f s= H§ 715 & 

w\m M%m= 501 n^Lh icc xeyoi ^ch^ ^tmm ^MgM ssei 

oi m fiAioaae aei, oi ^Aiotioa chs- aas isu(ioo)ooai uch^ ^v?m Mmzm tie 

SOfl BQ. 

EQg SAIMMAIS, IOC U3e 32 OFDM x»y 27H2J IOC xliye 5tffi- 4= 2!Q.' 015£ 

OFDM ^ HBLH^ 32M^E1 34M §7|-A!?|>3 SQ. 2f SO a 3M= 34 OFDM xByM 01^ 

OiA|?ll EEiCR MW CH3£ 8 LHa"! 107H XH^ Stm 4 2A>fl SD. OI g-g^M tlCH^ ^i>7|7|- 

OFDM imm 0\Bo[y\ ^loH HDT(12)Qil £JoB H3S 715 HEHHIEHHI MHSfeEl AFSB 4 SAX) £173°]", 
OFDM DJ01E1 gM £S^M TrtlCH E^ MU\± SSI SISS afi?f 2J= m ^E&Q\ 7hSA> 
y\ xHy HM 9 0|J= 5MH gSH" 4> SJ7I HBSM, OISHJ Bhsmoo 5tfS- §M= H£R(H! 2JoO M 
fflgEIWOf&tJO. AI^OI EFOIS Sl^l Sfl7|- 2J71 DBSM, OI ^Aiffi]^ g7l 

OFDM I&S2J B^WOfl fl«oBO^S!- t!Q-. 

□EiLh B ITS2J 01 Ei 7tfi ^SMOI £ Ah Ai] * h ^ ri y\^2[Wl) 0I#2J ggOflAI 7iaEID1 

SJXIE', a ;HAI LH££ ^Si SIS* 501 01, £AL «#, 371 ^ HHBOflAISI SI §^ 01 El 
7WI m£W£ £ ITS 21 SEILHOilAI ^ ^2Dj i!^*! ^ g?2| S^ofe gCH3 

£J°J y~ UEKHOJS 2 SSIM 5tJ^|-^ 2^ oi^atioiot SJD. 

g^tr i. hie s ei-u- heiei uiEgj n -HiM2j ^otE ^h_^ sti- ait sueih^^ 
(HI aaAi, 

n-aim xeasi iheiei m^m ^mmt>fc &mi 

£J\ S3 EI El blMEJ ^MUH^EI HIM Oil E1 Mil EHoH LH» E^IM ±ttlt\~ 5M oh 

~ ssf id xey euEin s-s. 

ig^tJ 2. »|1«0fl SiCHAI, ^OiE SfUSJ Ol^g-^! 3» #d »»0|| CHtJ- OilEI DiiOIEhM ^71^^^ 
aUEilj^Il ±rtt6-F£ E^IM EH 5*^^ 5M HS^£ tf^ 3^ #d nu eUEiH &g . 

3. niVOfl 2J01A-L 

SjCHE ohU2| e£! n-HIM il^OI ^SEISl^Aie £^^I ?|tH ^71 CHIEi#]II- ± 

g2J HIM Oi]Ei# UIIH^f- 

li! jja HLIE1S! 

4. BlltHHI SICHAi, 

S|CHE um2| Sth Si! n-H|£ My 01 ^SEISI^IM 5351-71 ^Itfl #7! b|M OilE1#SF ± 
g2J HIM OH Els ^1" bUnufe 9711 £L 

#71 n-diM SiyOI ^SEI^^S, Sail AliH ^AluFSAi #71 n-HIM iHy^J ^aj §7h 

Ai7i£ &nm □ 5S m^s.^. m= ^ %m hueiu s-g. 

^^5. HIM S oH_fe uBEIEI HIM2! n-H|MB| ajCHE t[L\2] 2^ Si! SUEIHu^ 
(HI aCHA1> 

#71 n-HIM iHysJ HO EI EI Hi MM ^MDoI-^ 

#71 EHEIEI HIM^J aiU^M^EI AlZf ^71 Oil CHtt *W HIM WJEi^e E^ofl LH^ 9^I2K 

#71 n-HIM xliyOI ^SEISi^Aie 5E^h7l ?I^H #71 AIZ]- ^71 (Hi CH^ #71 SfB HIM (HIEi#2h ±% 

°j him mas ^ Hisir^ E^e stmi™ 5i §gs:M 2^ Si! say auEm ss. 

6. JUBtMl °i01Ai, #7| UIZECHI [Q-EF #71 n-HIM XliyOilAI EhE n-H|M xHyM Siim XHBS" 
oh^ B711M 0 it^h^ 5M ^S^M tfe 2sh Si! iH^ SUEiS 

^^7. mmm XCHAI, #71 ^Oi£ t[\J2\ Si! n-HIM SHys 2^ Si! n-HIM iH 

y2J CH^ LH Oil W»SEIDI, #71 CH^ ^ICHEE »HJ2| WB xey(Hl S-SEIDI, E^ #71 EhE n-HIM M 
y^ #71 CH^ LHOil ^IxlEI^ 5# ^#^M St I- SiJ flIU SLIEiH 

9=W 8. netHM 25CMAI, #71 3 CHE *HJ2| Sih Si! n-HIM JBIHS E^HJ a» Si! n-HIM 
y2J CH^ LH Oil SIaIEIDI, #71 LW^B SjOiE M0\ tmM ^3E|01, 5ff #71 QE n-HIM » 

|s siCHE 5hUH| XilOi xHyOi ^EICH Si£ Ssh Si! n-HIM xflysy m CH^ LHOfl ^1 

x|EI^ 51 ^S^M ^ Sff Si! xey HUE-ID 

g?* 1 " 9. *1I5*HHI SiCHAi, #71 n-H|M xliyOI El a^S, Sx« Al^gj Sa^SAI #71 n- 

HIM xfiysj ^i! ijqe e7hAI7l= E^IM □ x^YE: 5M ^S2.M Esl- Si! xHy ELI EH g 

o » • 

10. *B5*KH1 SiCHAi, #71 ^"M HIM 0{|E1g# E(10IM(H1 7I^1A|71^ 01 5^1-Dt, #71 

EIIOIMS n-H|M flti #KHI SEH Si«M WS*feH AFgl * Kzr 2i ^S^M §fe Etf Si! xHy 
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m^** n. assmi sichai, 

#71 xayoi 32t£S, #71 EEEjE! iieil^S^Ei 3CH£ uHJ2| A|^ ^7[0i] Oi*!" 

&?i n-HiM xhuoi aaaafexie sswi we #7i ^ois t»usi ^71- 93 hie oiiEiga- ^gsj 
*7f him mas as masfe ewim □ 2<«-«S£3 m= an- »y auan s-s. 

12. aiwoo sioiA-i, #71 hie ooas as as #>j aihi±«qidi, #7i ^§ej * 
71- hie QiiBiM as ^ ath aihi^ss! as ^92:^ s» xm HUEiS sb. 

g^»»- 13. XiM2*M! SiOiAi, #71 2sF Id A|H|± g uhLfe I SDNS! 211 ^S^E SH- S£! 

soy hueiu »a. 

«W 14. WllWfl SiOiAL #71 n-H|M *j]yoi Hffl A!^ SAithSAl #71 

n-blE HB2J §7FAj7l = □ 21 # -SS^S 2^ SIB SUEIB 

tWtJ- 15. M\mm 2JCHA1, #71 8HJ-2J ^71- bIM OflSIMSh ±g°l bIM ODEIm 

2t2| blJ30fl H3-BI- #71 n-bIM xByOflA! Qg n-tilM xiyM Si!# XBSTSWc ENfllM □ 5fi*fe 
Sfe #£! xBy aUHD 

*W 16. UIM § flUfe HEIEI b|M°J n-d|M2J oH-h2J SSI- Si! XlUfi HUHa*te » 

SOU 2CHAI, 

#71 n-b|M xliysj SHEIEI b|MM jfli AI2" S7IO0 01*1 ttff9ftt£ EP02K 

#71 10 SI El UIMSJ £3§SJ£:M^E1 #71 All ^7IOi! Nil SfM b|M OilSl^e EMSfl LH= 3*121-, 

#71 n-tilM xayOI £SEI2iSq# 9lo8 #71 731 1 AIS ^7|0il Pit!" #71 *NI HIM 0ti£ls2h 

£§2| bIM (HISIm &g bliloh^ 3711 2K 

n-bIM tmO\ SggXI St°f°3 C^SJ 3^ AI2!- 5^1 Oil CH*j- S,^ bIM OilBlsg ^^A|?|= 3 
?UM l§25 Sfe Stf XHy g-g. 

17. Xii16*HHI SiOiAi, ^71 n-bIM xHyOI 2S El 21^ Alp SeSPI ?lul fe^l 3^ AI2J- 

tm Pitt 4^1 ^<y-a »g bim onEignF sjche emei ^^i- him oneig urn buas^ 93a a □ 
itfth^ 2s ii£s 5i~ sth xna sauEig 

18. *D ITS-DO aoiAl, S-71 n-b|M agoi 2SEia®3, ^1 n-b|M xByOIIAI X1I2 n-b|M m 
Sd§ IH^S8J= BTflM Q 3tJ^h= 2!1 ^g^S 81-^ 2th saj ay SUEIg g-g. 

19. aiTVOI SICHA-I, #71 n-b|M xBBDI 2SEI21°3> Sxll AI^H B^m SAIoh3A1 #71 
n-dIM xDa°J g7WI?l= 3?fie □ 5*J8^ 2I# Sfe Sfh li! XI U SLIEIU 

UI-fcH 

20. mi9SH» SlOiAH, #71 i§°J blE 0IE13 2^= 2^ Si! Albl^Oil S^EIDl, #71 sjCH 
E Sm2J 2?7h i§ bIM OflEim 2fg ^ CHE SHJ2J ^7|- SSh gi! Albl^Ofl ShSEI^ 3SS 

SIS SSI- g£! xHy 2LIE1U g-g. 

21. 33] 2O*^0fl SJCHAI, #71 2 IF Sd A|U|^ 5 §m£ I SDNS 31 g «g^S 22 SI- S£! 

xsy euEin 

M^m 22. flllBSflfl SiCHAI, #71 n-bIM xByOI 2SEia°9> #71 n-b|g iByOflAi »|2 n-bIM SB 

ys ii.i§ iBMS8h= snm □ m®°g. sai auEig 

23. SI IS&Oil S1CHA1, #71 n-H|!= igyoi 2SEI21°S, SHI Al^gJ S^S SAIohSAI #71 
n-HIM xfiy^J gaf §7|-A|?|= B>UM □ ii)25 Sh^ 2 SI- !£! xBy SUEIU 

g^tf 24. UIM 5 SH-I-S flHSIEI b|Eoj n -H|eoj sigjE 2th Si! xBy^ HUEIHofe ^ 

SOU 2!CHAI. 

#71 n-HlM inyo) EH El El b|Ml 4SM1!S^ 

#71 IH5IEI b|M°J aSKHS^EI SI) ? 7 1 Oil CH*!" »M HIM OIIEImM E^SB U\= 

#71 n-bIM nyoi 2SEI2£*IM SEWWI ?ltB #71 Xill AIZJ ^71011 CH8H #71 »M UIM WIE1s2F 
i§°J bIM CHIS1M STm blUlo^ E^I2f. 

#71 IHSIEI UIM2J 4Sgg°M^E1 #71 H11 Al^ ^7ISQ 12 #71 Sll Al^ ^71 «J-]ffl A"I^EI^ 
«|2 A|& ^71 (HI CH?> »M bIM (HIEiaM EgSH LH= B71I2F, 

#71 n-bIM xByOI 2SEI21^AIM 5B«h7l ?HB #71 JE02 Al^ ^7l0fl [H«j- #71 bIM 0ilE1g2f 
^§21 S12 bIM OilEll bliflu^ 3711 g mfil= 21m ^S££ SFS 2SF Si! xfly 2LIE1H » 
S . 

g:?tf 25. fl|24«0fl SlOtAJ. #71 n-bIM xByOI 2gEia°3. #71 n-bIM XmWM M2 n-bIM xB 

ys mam Bnm □ 2# isss si-^ ssf sd xjg hueid 

g^tf 26. SO 24^00 S!OIAI, #71 n-bIM xByOI Sx-ll AI^S S^s SAItraAl #71 

57-30 



^IS9B-701S9B 



n-bjM SB\3S| £d 3^1 EWB □ StTOfe 211 8f£ SSI- Si! HE SUSHI 

suaa 

28. DIWSS 30ia o(U°l S» g/j jflyg HUH1I8PI «tt SgOfl atM/d. 

£PI Olff&S 30]£ *|U2| S9 gd xOyOfl BtMWa EOOIBS Vd^fe 

3 CHS SRJ-21 2 SI- sai Xe yoi #71 003 DIOIEKHl HfO- ?TSE| = 21 SlSflfe B71IM 
£tf3fe 21 ig££5l= Sit 1-d XOU 2UE1D SB. 

g^tT 29. XOSBgiOO SiCHA), figg #d tttiOO/d &3>l OltlSS *{Oia *HJ2J 2 si- sai iy a 
£ 2! & XBlTSWfe BMM □ Sltffe 21 H3°M sf= 2& g£ ioy 2UE1H . 

30. HI28&HH] 21CHA1, fe^l OltfSS 30ia SHJ2I 2 St Sd XII ^7|5j2:S SUBBSt^ 



£d7IM^Ei HIM g *HJ= SHSIEJ HIM2! n-HIM dM S6St= &Jfl2t, 

«7i n-uiM in a 2i naeiEi umm nmmm= vmi 

2J\ feSSl! 2BSIEI HIMM^EI »1 HIM OilEIll ESSB LH= 970 a £?i«t£ 21 I9££ 5t= 2 

st saj nu hubs »a. 



31. J5fl28t,KHl SiDJAI. d|«IS@ xB^S SSOI gag XHSOIDl, 

£3i aires igy§ auEin?* $<hi aai £d?iM°i 33 sag ss*t& btiim q 

21 ii£S §t= 33t Sd XBy SLIE1D SB. 

g^th 32. X028&KHI 21 DIAL #71 XJtiOl a9H2t=XIS 9ISB #71 SM HIM 0iiai2t 4 

§2| HIM oflyg gjg H|J2-6-fe EPflB □ iitffe 21 6t= 2th Si! aUEiU SS . 

33. 73I2B&HHI 2JOIAI, #7| DISSS 30)2 StU°| 3 St Sd XBy£ Q^°| DISSS dtf 1 
tf§h= 21 sgog 5^ sai aUEll ifg. 
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